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Ir muſt appear extraordinary to every thinking perſon, that a people 
who owe their ſecurity and conſequence in à great degree to any 
particular cauſe, ſhould nevertheleſs inveſtigate the appropriate con- 


nexions of that cauſe with leſs aſſiduity and reſearch, than thoſe whoſe 


N renders their knowledge either leſs neceſſary or leſs bene- 
cial. | 

Commerce, the great ſource of the wealth and importance of this 
country, and the Navy which ſecures that commerce, both at home 
and abroad, from foreign moleſtation, demand, in a peculiar degree, 
unrivalled excellence in the conſtruction of our ſhips: it is reaſonable 
to preſume that theories, deduced from experiments, ſhould long ſince 
have eſtabliſhed uſeful facts and true principles to proceed on, inſtead 
of that gueſs-work knowledge, the creature of habit not of reaſon, 
ever liable to the errors of cuſtom and the prejudice of ignorance. 

Our Navy, though deſervedly in high reputation, owes its ſucceſſes 
more to its numbers, and the practical ability of the officers and ſeamen 
who conduct it, than to any ſuperiority in the conſtruction of our 
{hips of war; for it is notorious that the French ſhips have a decided 
advantage over ours, generally ſpeaking, in failing by the wind and 
being upright under ſail, two of the moſt eſſential qualities of a lire 
of battle ſhip. | 3 
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Ir muſt appear extraordinary to every thinking perſon, that a people 


who owe their ſecurity and conſequence in a great degree to any 
particular cauſe, ſhould nevertheleſs inveſtigate the appropriate con- 
nexions of that cauſe with leſs aſſiduĩty and reſearch, than thoſe whoſe 
weg renders their knowledge either leſs neceſſary or leſs bene- 
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Commerce, the great ſource of the wealth and importance of this 
country, and the Navy which ſecures that commerce, both at home 
and abroad, from foreign moleſtation, demand, in a peculiar degree, 
unrivalled excellence in the conſtruction of our ſhips: it is reaſonable 
to preſume that theories, deduced from experiments, ſhould long ſince 
have eſtabliſhed uſeful facts and true principles to proceed on, inſtead 


of that gueſs-work knowledge, the creature of -habit not of reaſon, 


erer liable to the errors of cuſtom and the prejudice of ignorance. 
Our Navy, though deſervedly in high reputation, owes its ſucceſſes 
more to its numbers, and the practical ability of the officers and ſeamen 
who conduct it, than to any ſuperiority in the conſtruction of our 
ſhips of war; for it is notorious that the French ſhips have a decided 


advantage over ours, generally ſpeaking, in failing by the wind and 


being upright under ſail, two of the moſt eſſential qualities of a lire 
of battle ſhip. | 2 
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The defect of inſtability is too common in our Navy, particularly 
in our ſecond-rates, and is hardly poſlible to be remedied, as this 
claſs have neceſſarily all the vices of conſtruction which lead to that 
defect, without the compenſation of great capacity, which the firſt- 
rates poffeſs, and is the chief corrective againſt inttability in three- 
decked ſhips, where the centre of gravity is neceſlarily very high, 
and their form the leaſt calculated to derive lateral ſupport from the 
effort of the water. 

Whatever may be the ſecondary advantages reſulting from three 
decks, which are certainly deſirable, but from their interference with 
the indiſpenſable quality of ſtiffneſs, in a {hip of war; I ſhould adopt 
the French ſyſtem of confining three decks to firſt t-rates only, ſuh- 
ſtituting eighty-gun ſhips to our ſecond-rates: many of our moſt de- 
tective {econd-rates might be rendered very uſeful ſhips, by taking 
away the poop and the quarter-deck guns; and even taking off the 
upper deck in the worſt ſhips, and adding conſiderably to the falſe 
keel. 

Our ſeventy-four gun ſhips, the naval infantry, are leſs faulty in 
their conſtruction than any other claſs in the line of battle: their 
chief deficiencies are ſtiffneſs, and being weatherly under little fail : 
an additional falſe keel is a ſure corrective for th: latter defect; and 
there is, | fear, no remedy for the former, without being fo detrimental 
to other eflential qualities, that the attention and ſkill of the officers 
muſt continue to counteract the diſadvantage they labour under in this 
particular, 

Nevertheleſs it muſt be acknowledged there are many fine ſhips in 
this claſs, and it is but juſtice to the artificers in general to 3 
their merit very conſpicuous in all the various branches which theſe 
glorious machines exnibit. 

The lixty- -four may be conſidered in relation to the ſeventy-four, 
as the ninety to the firſt-rate ; liable to the defects without compen- 
ſatory qualities: : the French have exploded this claſs likewiſe from 
their marine. 

As two-decked ſhips are frequently wanted, inferior to the ſeventy- 
four, for expeditions and convoys during war, and as flag- ſhips and 
for the tranſport of troops during peace; the fifty-gun ſhip is preſer- 
able to the forty-four in every point of view: the plan fhould be en- 
larged to admit twelve ports below and thirteen above, carrying 
twenty-four and eighteen pounders, Without quarter- deck guns, and 
paying every attention to their failing. 

Our trigates in general fail well, and are ſufficiently ſtiff; thoſe of 
thirty-ſix and thirty-eight guns are admirable ſhips ; and fince this 
claſs of ſhips has been ſo enlarged by other nations, the twenty-eight 
gun frigate and ſloop, 1 preſume, ſhould be difcontinued, and the 


maſter and commander be appointed to a twenty gun ſhip, ba i 


ed for ſailing faſt: the floop appear; to me the worlt kind of ſhip 
that can be imagined, either for peace or war, being not fit for at- 
tack, nor capable of defence even by running away. 

* he re are two Cauſes which retard i i proven nt in the conſtruc- 
tion of our merchant {hips ; a principle oi my, and the nume— 
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vous and powerful convoys they meet with during war; yet I queſtion 
if the individual as well as national intereſt would not be better 
rewarded, by more attention to their ſailing and leſs to their tonnage 
{though capacity and ſwiftneſs are by no means incompatible), par- 
ticularly thuſe ſhips deſtined for foreign commerce. | 

The method in uf- to caſt the tonnage, by multiplying the length 
of the keel by the extreme breadth, and the product by half breadth, 
and dividing by 94, is detrimental to that principle . of con- 
ſtruction which promiſes velocity; as the ſhip which is narroweſt 
above and wideſt and deepeſt below, will meaſure leaſt in proportion 
to her real capacity, the very reverſe of which is neceſſary for faſt 
ſailing. 

© a perfect machine of any kind or deſcription, it is 
neceſſary to conſider the various purpoſes it is intended for, the va- 
rious obſtacles it may meet with in its general point of view, as well 
as in the arrangement of its parts; where contradictory powers may 
be often neceſſarily blended together, requiring an attention to one 
principle without loſing fight of another; and combining from the 
whole thoſe which are leaſt liable to exception, and moſt proper co 
render the machine adequate to its purpoſe, | 

In no inſtance whatever is confideration and combination more ne- 
ceſſary than in the conſtruction and iorm of ſhips, particularly ſuch 
as are deſtined for war. The complication of their powers, the 
various incidental and accidental caſualties they are liable to, with 
the variety of requifites expected from them, renders the ſubject un- 
fit for ſpeculative theory alone, requiring, in a much greater degree, 
the attention of practice and experiment; though I would by no 
means infer that theory is not of infinite uſe where real ſcience is 
eſtabliſhed : but unfortunately, much elzborate calculation and pro- 
found erudition are often employed to raiſe a fabric according to cer- 
tain principles and proportions, without examining the pretended 
axioms or foundation on which theſe principles are laid down; and 
in the preſent inſtance we have a notable example of the falſity of 
theory in the reſiſtance of fluids, the great ſtumbling-block towards 
perfection in the admirable art of conſtructing ſhips. 

The perfection of a ſhip of war, and indeed of every kind of ſhip, 
may be comprized in three words—capacity, ſwiftneſs, and ſtability ; 
as all the ſecondary qualities of ſteering well, working well, rolling 


and pitching eaſily, are naturally comprized in theſe three principal 
Ones. 


As the firſt and moſt eſſential property of a ſhip is to float under a 
determined weight, her capacity becomes the firſt object of conſi- 
d-ration.—In ſhips deſtined for commerce, an exact eſtimation of their 
capacity is more wanted to regulate the port duties and the contracts 
between the merchants, owners, and builders, than to inſure them 
ſtiffn ſs, a fixed line of flotation, and faſt failing ; as the charge may 
be regulated by their ability to ſupport it, and their line of flotation 
may be confiderably varied without any hurtful interference with 
other eſſential requiſites: but in ſhips of war the capacity ſhou!d be 
imply adequate to its purpoſe, > more nor leſs; it thould not 

- be 


— 


C47 


de more, to avoid the expence of conſtruction, and the additional num- 
ber of men required to navigate; nor ſhould it be leſs, from an obvious 
general inſufficiency to anſwer the required purpoſes; the bias ſhould 
rather lead to increaſe than diminiſh in capacity; though ſurely there 
is little room for error in either Extreme, if common attention be 
paid to the ſubject. ? 

In all ſhips of war of two and three decks, let there be a fixed 
height of the lower cell of the midſhip-port, with ſix months ſtores 
and proviſions aboard, determined on by the judgment of experienced 
officers : ſuppoſe, for example, five feet was the determined height 
above the line of flotation with the above charge, 

As it is a known law in hydroſtaticks, that every floating body 
diſplaces a quantity of whatever fluid it is placed in equal to its 


entire weight, nothing more is required to determine the capacity of 


a ſhip of war, of a particular rate, than by obſerving the draſit of 
water of a ſimilar ſhip with a known quantity of ballaſt on board. 

A ſeventy-four gun ſhip, with her ballaſt in ordinary, which floats 
at a certain draft of water on an even keel, meaſures, from the plan 
of her conſtruction, at the line of her flotation downwards, a certain 
number of cubic feet. If ſhe float in ſalt water, divide the number 


of cubic feet contained in the immerſed body by 25, ard the 


quotient is the number of tons the ſhip in ballaſt weighs. ] ſuppoſe 
her ballaſt ſufficient to cauſe her line of flotation to be within five 
feet of the lower cill of the midſ{hip-port ; and as the ſtores, provi- 
fions, &c. for a feventy-four gun ſhip have a known weight, as the 
number of men, artillery, ſtores, &c. of this claſs are, or ſhould be 
the ſame, it 1s but adding their weight together, when provided for 
ſix months, and comparing with the number of tons of ballaſt uſed ; 
if greater than the ballaſt the capacity of the ſhip is too ſmall, if leſs 
the is larger than neceſſary. 

All the variety that can arrive in different plans, will be from 
the quantity of timber, more or leſs, uſed in their conſtruction, 
which can always be eſtimated with ſufficient accuracy; and the 
capacity being once determined, no plan ſhould be adopted that va- 
ried much from the eſtabliſhed regulation, particularly if it meaſured 
leſs. As the means are ſo ſimple that a child may acquire a knowledge 
of them, there is no excuſe for any material error in this moſt eſſential 
part of the conſtruction of ſhips of war; though if one may judge 
from the ſtrange variety in the capacities of our ſhips in the fame 
claſs, and the abſurd mode of caſting their tonnage, as it is-called, 
which determines no one thing whatever, it is reaſonable to preſume, 
that either the conſtructor is ignorant, or will not take the trouble to 
meaſure the ſolid contents of the immei ſed body: in either inſtance, 
the fad is equally injurious and diſgraceful to the nation. 

The method uſed by Mr. Bouguer, in his Traite du Navire, to 
meaſure a Ship's capacity, is allowed to be ſufficiently exact for 
practice, and is ſo extscmely eaſy that it may be uſetul to mention it. 
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C.$ 1 
Let E F repreſent the plan of a Chip; à b, bc, 


N cd, &c. are ordinates at equal diſtances; meaſure the 
length of each ordinate, add the whole together, ſub- 
trading half the firit and laſt ordinate; multiply by 
the diſtance between each ordinate, and the product 
is the ſuperficial contents of the plane of half the 
Ship, at which-ver water- line you meaſure, contained 
within the ordinates; add the extremities without 
the ordinates, including ſtem, ſtern-poſt, rudder, 
&c.; meaſure all the horizontal ſections in the ſame 
manner, and when you have found them all, add them 
together, ſubtracting half the ſuperficial contents of 
the plane of the firſt and laſt water-line, and multi- 
ply by the diſtance betwixt each ſection, the product 
will be the ſolid contents of half the Ship in cubic 
f-et, excepting the floor below ihe lowelt water-line, 
keel, &c. which mult be added. —The ſolid contents 
of the immerſed body of the Ship being known in 
cubic feet, divide by 35, which will give the weight 
of the Ship, or of the quantity of ſalt water ſhe would 
| diſplace, if at the line of flotation meaſured from, in 
tons of 2240lbs. avoirdupois, 
v The ſtiffneſs or ſtability of a Ship comes next 
Q under conſideration. being a quality no leſs eſſential 
to the ſafety of Navigation than capacity, and 
without which a Ship is totally diſqualified for the 
* N purpoſes of war, being unable to uſe her guns with 
effect, or carry a preſs of ſail in caſe of emergency: 
this defect is not uncommon in our Navy; and altho' 
the means of prevention are as well aſcertained, and 
— as clearly demonſtrable as the principle of capacity, 
nevertheleſs there is unqueſtionably a want of attention to this qua- 
lity wich our conſtructers, 
To have a clear and adequate notion of the cauſes which produce 
ſtability in Ships or floating bodies in general, it will be ſufficient to 
conſider a {ew plain evident propoſitions. 


FROPOSI FL OO N64 
EVERY AGating body is neceſjarily ſupported, or preſſed upwards 


by the fluid with a force equal to its weight or preſſure downwards, 
oiherwiſe no body could remain at reſt on a fluid, but would aſcend 
or deſcend as the prevailing force determined. 


PROPOSITIQN I, 


THE morents of all the forces with which a floating body preſſes 
on a fluid, and the moments of the forces of the fluid which ſupports 
the floating body, are equal and contrary, and are reſolved into the ſame 
ripht line perpendicular to the plane of the fluid, 


B 3 Let 


ESA . 


O Let the upright rectangle 
A B repreſent a float- 


ing body; it is plain the- 


centte of gravity is ſome- 
where in the line c a, 
but the centre of gravity 
is the point through 
which all the moments 
of the forces of the body 
preſs on the fluid ; and 
7] if the moments of the 
| forces of the fluid were 
not in the line c 4, but to the right or left of it, the body would in- 
cline, which it does not; therefore, the preſſures of the centre of 
gravity and ſupport are reſolved into the perpendicular e d. Q. E. D. 


TRHOPOBILIION II, 


EVERY floating body diſplaces a quantity of the fluid which up- 
ports it equal in weight to the floating body (by Propofition I.), and 
that part of the body which is immerſed in the fluid repreſents the 
figure and quantity of the diſplaced fluid; and the centre of one 
of the immerſed body, ſuppoſed homogeneous, is the point through 
which the line of ſupport to the floating body pales, 


Let the reQangle K B 
repreſent a floating body in- 
clined; by removing its cen= 
tre of gravity from the per- 
pendicular /g, the triangle 
a b c repreſents the figure 
and quantity of the diſplaced 
fluid: dis the centre of gra- 
vity of the triangle -I ſay 
the line of ſupport muſt ne- 
ceſſarily paſs through that 
point 4, for otherwiſe the 
centres of gravity and ſup- 
port would not be in the 
ſame perpendicular right line de, contrary to Propoſition II. 


ROE / on IF. 


IF a floating body is inclined by any power which does not change 
the poſition of its centre of gravity, the line of ſupport muſt neceſ- 
ſarily paſs between that power and the centre of gravity ; and the force 
or moment of that power is equal to the weight of the floating body 
multiplied into the diſtance ot its centre of gravity from the line of 
ſupport, 


Let 


T 


v 
b 
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Þ Let the rectangle A R 
repreſent a floating body in- 
clined by the power p, with- 
out altering its centre of gra- 
vity g.,—l ſay, the line of 
ſupport 4 e muſt paſs be- 
tween g and p, and that 
the moment of p, or its force 
h multiplied into its d ſtance 
x —— pe, is equal to the moment 
S of g, or the weight of the 
| floating body multiplied into 

| its Ciſtance ge. 
If the line of ſupportd « 


does not paſs between þ and g, it muſt paſs at either ſide. If it paſſes 
to the right of g, the body will overſet, as the power p, and gravity 


gare at the ſame ſide operating to incline it; and if it paſſes to the 


left of p, the floating body will be redreſſed, as the power and weight 
operate to that effect; and if the moments of the power and gravity be 
not equal, the body will not remain at reſt, but will incline more or 
leſs, as the power or the weight prevail. Q. E. D. 

Cor. It is plain that g /, or the diſtance from the centre of gravity 
to the line of ſupport, multiplied into the weight of the body, is the 
meaſute of the ſtability of the floating body, or of its effort to redreſs 
itſelf When inclined, and that its ſtability is as that diſtance. 

The point e is the place to which, if the centre of gravity of the 
floating body was raiſed, the inciination would be the ſame as with the 
power p, the centre of gravity remaining at g, and that point is the 
metacentre : but the metacentre uſuaily ſignifies a point to which if 
the centre of gravity of a floating body be raiſed, the ſmalleſt lateral 


effort will make it incline, Thus, 
in an homogeneous cylinder, or 
ſphere, the metacentre and centre 
of gravity being always in the ſame 
point c, however the bodies are in- 


clined, theſe bodies have no ſta- 
bility, 


FSOPOSTTION FT. 1 


THE centre of gravity and line of ſupport are ſeparated either by 
removing the line of ſupport from the centre of gravity, or by remo- 
ving the centre of gravity from the line of ſupport ; or by removing 


both the line of ſupport and centre of gravity from the right line they 
were in before the floating body was inclined. 
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(8) 
CASE 1. 
LET A repreſent a floating 


body, its centre of gravity g, in 
the line of flotation ; the line of 
ſupport ô c paſſes through the 
point g, while the body is up- 
right (by Propoſition 11.) ; now 
incline A with the power þ, the 
centre of gravity remains at g: 
but (by Propoſition 111.) the line 
of ſupport 6 c paſſes through 
d, the centre of gravity of the 
immerſed body, ſuppoſed homo- 
geneous, or, which is the ſame 


thing, of the diſplaced fluid ; f h. 


CASE Il. 


Let A repreſent a floating body left 
15 a to itſe]f, its centre of gravity g is in 


the line hc, the line of ſupport (by 
Propolition II.); now incline A with 
the power p, the centre of gravity g 
is removed from the line of ſupport 
b c, which continues as before, the 
immerſed body i i not being chang» 
ed in figure by the inclination, 


C-ASE III. 


Let A B repreſent the in- 
clined floating body, its centre 
of gravity g, either above or be- 
low the line of flotation, the line 
of ſupport paſſes through c, and 
the centre of gravity of the body 
to g, or g out of the line m n, 
which they were in before the 
inclination of the floating body, 

Con. It is plain by inſpecting 
the laſt Figure, that the lower 
the centre of gravity is placed, 
the farther it is from the line of 


ſupport, and conſcquent!y the greater ability, The ſe 


(#3 
Theſe three Cafes contain every variety of the principle of ability 
in floating bodies. It is plain a floating body derives its ſtability 
either from its line of ſupport, as in Caſe I. where the gravity is ne- 
gative; or from its gravity, as in Cafe II. where the line of ſupport 
is negative; or as Caſe III. where the line of ſupport is poſitive, and 
the gravity poſitive or negative, as above or below the line of flotation, 

But as in Ships of War the centre of gravity can never be far re- 
moved from the line of flotation *, the ſorm of the immerſed body 
and the weight of the Ship are the chief terms in the compcſition of 
ſtability, and they are only to be attained in the requiſite degree by 
full dimenſions near the line of flotation with ſufficient capacity. 

It may be worth remark, that the forms given to the Midſhip Bend 
of Ships are always comprized between the rectangle and triangle, 
no Ship being ſo full as the rectangle, nor ſo fine as the triangle. 
Suppoſe two homogeneous bodies, the one a parallelopiped, and the 
other a triangular priſm ; the length, depth, and width the ſame in 
both bodies, amd the depth half the width; it is plain the parallelo- 
piped is double the priſm in weight ; yet theſe two bodies have pre- 
ciſely the ſame ſtability. 

Let the bodies be 24 feet wide, the centre of gravity of the paral- 
lelopiped is 6 feet below the line of flotation, the centre of gravity of 
the priſm 4: Now the metacentre of the parallelopiped is two feet 
below the ſurface, and the metacentre of the priſm 4 feet above the 
line of flotation, and as the comparative ſtability of the two bodies is 
as the diſtances of their metacentres from their centres of gravity mul- 
tiplied into the weight, the diſtance is as 8 to 4, and the weight 1 to 
2, conſequently the reſu't the ſame +, This will appear obvious, 
without mathematical demonſtration, when we conſider that the part 
immerſed on fimilar inclination bears a double proportion to the tri— 
angle that it does to the rectangle, and conſequently removes the line 
vi ſupport from the centre of gravity twice as far proportioned to the 
poſition of the centre of gravity. 

As there is nothing of more importance to the well-being of a Ship 
than its ſtability, it will not be improper to mention an opinion which 
prevails with many Officers, that the ſtability depends chicfly on the 
ſlowage of the hold; and at the ſame time to ſhew that a very great 
change in that reſpect will produce a very trifling difference in the 
ſtability, 1 ſhall quote a profeſſional Author of vreat merit, M. de 
Romme, in his book L'Art de la Marine, page 105. ** As to the 
poſition of the centre of gravity, no doubt it may vory, but the limits 
to which it is confined are very ſtrait, eſpecially in Ships of War, 
A recent example in the Scipio of 74 guns, armed for the firſt time 
in 1779, was hardly in the road before the was ſuipected of inſtability. 
It was important in time of war to clear up thoſe doubts, and to make 
the neceſſary experiments to prove this dangerou: defect, it it exiſted. 
Firſt, the lower-deck guns were run out on vue ſide, while houſed at 


lf the centre of gravity could be placed low, it is not to he defired z as the farther it is 
removed from the line of flotation, the movements of the Ship h*come more uneaſy, 


, + Whoever wiſhes to ice the de monittation nay coaluit MI, Zouguer, Traits du Navire, 
FE 265. 


the 
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the other, which heeled the Ship 13 inches : the Ship's Company were 
then ordered to their quait-rs at che fide the guns were out, which 


ah 
increaſed the inclination to 24 inches, After theſe eflays the ſails Det 
were ſet, and in fine weather the Ship was found ſo crank, as to of 
1 render the uſe of the lower-deck guns difficult and dangerous: thus — 
il her inſtability being proved, ſhe was ordered to port to be remedied, Mf Height 
16 0 & Opinions were divided as to the cauſe of the defect; ſome imagin- 
| ing it to proceed from the form of the hull, others from the ill ar- Hecled 
| rangement of the charze. The firit Engineer was oidered to attend 55 
| at Rochtort, and direct the choice of meaſures to give the Scipio, as | f 
0 well as two other Ships, the Pluto «nd Hercules, built from the fame WR A. 
10 plan, the ſtability they wanted. He judged that new ſtowage would the 1 
; | remedy the defect, and his opinion was adopted by the Marine WW othe 
10 Council. The Scipio was unloaded, and charged anew, under nece 
"Ml the direction of the Chief Engincer, In the firit charge ſhe had 84 1 
6 iron, and 100 tons ſtone baliait, and was re-loaded with 198 tous 
ion, and 122 tons ſtone ballaſt; and as her draft of. water, or de— 
placement, could not be altered, it was neceſſary to diminiſh 130 
| tons of water to preſerve the ſame line of flotation: by this means 1 
0 136 tons were placed, in the ſecond loading, eight feet lower than in low 
L | the firſt ; yet when the ſhip was completed with the new diſtribution ea. 
N of her charge, ſhe was found preciſely as deficient as before, inclining fluc 
24 inches with the men at quarters and guns out,—She was after- ton: 
warcs doubled with light wood a foot thick at the extreme Wi a; 
breieth, and ten feet under water, decrealing to four inches length the! 
and depthways.” = BW 
M. de Romme obſerves very judiciouſly, that the defect of inſta- WM th 
bility was not ſo much owing to a went of extreme breadth, as ſeveral = tha 
cther ſeventy-four gun Ships had had the ſame, or even I-fs, but in Iv 
| diminiſhing the width at the plans of flotation too quickly fore and lan 
x aft, which at once hurt the capacity and poſition of che line of ſup- Wh 6 
port . 3 3 
It is certain this change of place in the centre of gravity, which | the 
lowered it nearly five inches, muſt have contributed to increaſe the th: 
ſtability, and have occaſioned nearly a difference of three inches in the | fre 
greateſt inclination; but às the experiment where the men are ſta— ; Fe 
10 toned at quarters is lianle to ſuch itregularity, an crrorof this magni» | 
14 tude is to be accounted for from the men running to the fide, to mark | 
by more ſtrongly the defect of a bad Ship. 3 
During the lait armament I appli-d to the late Admiral Leveſon m 
Gower (whoſe zcal tor whatever contfibuted to the advancement | th 
of his protcthion is ſo generally known and reſpected by the Navy), to | 4 g1 
direct experiments on the relative ſtability of ſeveral Ships, by heel- | b. 
ing them with their lower-deck guns out on one five and houſed on WF e 
{Al the other; and afrerwarus with their men at quarters, the guns re- SE þ 
. maining as above. 1 
1K 
ul * A French 35 pourder weighs, with carriage, &c. four and a half French tons, and their 
N | Increaſed length cauſes their c-mnires of gravity, hen iun out, to be removed four ſeet 8 2 
100 and a half; ſo that the moment produced by running out the lower-deck guns of a French 4 a 


% 74+ the oppꝰſite ſide houſcd, is mere than double the moment fer an Engluh 34 in the ſane 
i Circuintiances 
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Formidable.] Bartteur, |Brun(wick.} Bedford. [Bombay Caſtle, 
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Height of middle port, s 6 4 6 5 4 5 2 1-hall} g 1 x-half, 


Heeled by guns oaly, o 3 1-half| o 3 Not men tioned. o 3 


Do. with men at quarters,/ 1 2 [10 o 11 o 11 1-halfl 0 8 


As the inclinations of the Brunſwick and Bed ford are omitted in 
the firſt experiment, I ſhall only compare the relative ſtability of the 
other three Ships, which are quite ſufficient to explain every thing 
neceſſary to be remarked on the ſubject. 

1 citimate the weight or deplacement of the 

Formidable — — — 3150 tons. 
* Barfleur — — — 3269 tons. 
Bombay Caſtle — — 2700 tons. 

The three Ships have the ſame number and weight of guns on the 
lower-gun deck; therefore, the moment of the guns, whether quite 
exact or not, does not ſignify, as any error will not have partial in- 
fluence, I ſuppoſe each gun and carriage together to weigh three 
tons, and aliow three feet removal when the gun is run out; and 
as there are 14 guns run out in each Ship, the equal moments for 
them is ZX 3x 14, or 126 ton, feet, the weight on one fide, the ba- 
lance is 42 tons at three feet diſtance from the ſupport; and at the 
- other, in the Formidable, 3150 tons, at 4 8-ioths of an inch (leſs 
| WHT than half an inch), which will be found to balance 42 tons at 3 feet. — 
1 WH I or the Barfleur 2360 tons, at 4 5-Loths of an inch, which will ba- 
1 WW lance 42 tons at 3 feet. —For the Bombay Cattle, 2700 tons at 5 
- BS ©-icihs of an inch, which will belance 42 tons at 3 fect. 

| Having found the diſtance each centre of gravity is ſeparated from 
1 the line of ſupport, which is in theſe ſmall inclinations the ſame as 
> WMH tbe fine of the angle, the coſine, or diſtance of the centre of gravity 
from the metacentre is eaſily known, and will be found to be, 

For the Formidable centre of piavity 3 F. 5 1-10th I. below metac, 
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Burfleur, ditto, 3 9 2-10ths ditto. 
4 Bombay Caſtle, ditto, 4 5 7 loths ditto. 
5 When the Formidable and Barfl»ur were farther inclined by the 
1 i men at quarters, the Barfl-ur continued to hav? 1-71h more ſtability 
t than the Formidable ; which proves that the Formidable's centre of 
) WHT gravity was above the line cf flotation; for otherwiſe, as her immerſed 
- body was better calculated to ſeparate the line of ſupport from the 
1 WMH ccntic of gravity than the Barfleur's, ſh- would have inclined Jeſs 
- WE prioportionably, if the centre of gravity had not acted againſt her 
ilability :>=100 tons iron ballaft at the kcelltone would have only in- 
ir * The difference of draft of water of ths Formidable and Ba fleur, 14 inches and a half, 
ec i g'v2s at Jez!t 210 tons difference of weight, Both Ships have ſimilar dimenſions nearly, and 
h arc {uppultd on an even keel, 


* creaſed 


( an ) 


creaſed her draft of water 6 inches, and have given her more ſtability WM T1 
than the Barfleur, leaving her the advantage cf 6 inches more height 


erin 
for her ports, and nearly 34 feet ſquare lets reſiſtance at her midihip. 3 
bend.— Thus it is demon trable that thoſe ſhips ſhould have no more B. 
ſtone ballaſt than is neceſſary for the ground tier, and ſhould have be ſo 
above 200 tons of iron; nor would there be any danger of their being the \ 
labourſome, as their centre of gravity would be but at the line of preh 
flotation. —The ſame regulation ſhould prevail with the firſt-rates, rega 


The Bombay Caſtle is certainly ſtiff enough. Capt. Duckworth Wl A 
aſſured me he particularly attended to fee every neceſſary exactitude 


| of t 
00 in the trial. tha 
Il! No doub: her lower deck might have been placed fix inches higher find 
pt without any detriment whatever to the ſhip, and her ports would have cati 


Fl | |; - A T 2 - 

15 been a reaſonable height from the water. | ; 

00 To conclude then what I would ſay on the ſtability of Ships, I ſhall WM 1 
only obſerve, that to increafe the depth, or draft of water, which 


wh 
would lower the centre of gravity, and add to the weight, would at and 
the ſame time reider the immerſed body of a figure leſs proper to ſtre 
7 ſeparate the line of ſupport from the centre of gravity, ſo that the WH we 
140 effect on one {ide would be partly deſtroyed on the other, and by ire 
4 | lowering the centre of gravity too much the Ship would labour excel= WE U vel 
| fively, and too large a draft of water is dangerous and inexpedient. Wn 
To increaſe the breadth would no doubt inſure ſtability, but the me 
expence of conſtruction would be materially increaſed, and the ſail- ca 
ing of the Ship would be injured; ſhe would be rendered leewardly Bl WI 
under little fail, which ought particularly to be guarded againſt in con- {21 
ſtructing a line-of-battle ſhip. = alc 
But in adding to the length the capacity is increaſed, the centre m 
of gravity lowered if neceflary, the form rendered at once fitter for 
| ſeparating the line of ſupport frem the centre of gravity, and finding b 
| leſs reſit ance from the fluid, eſpecig'ly by the wind, where it is moit WW © 
important, We are told the Ship will be confiderably weakened by | m 
her increaſed length, yet the French build their Ships uſually much WR *'! 
longer than ours, without hoding them too weak. I am periuaded a a 
long Ship is much eaſicr in a ſea than a ſhort one, and conſequently WW ſi 
efficiently ſtronger. =: 
The French eighty- gun Ship La Couronne is two feet longer than the WW © 
Ih; Queen Charlotte, and the Marſeillois, a firſt-rate, 16 teet longer; 


0 
nor can the inſtability of our firſt and ſecond rates be wondered at, P 
when they are fo deficient in capacity.—The * Pretagne diſplaces e 
4640 Engliſh tons (4809 French) ; and ſhe is the leaſt ot the French | f 
firſt-rates; whilſt the Royal George, our largeſt, does not diſplace WF * 
above 3900 —| meaſured her capacity from a ſmall plan, but the | t 
I 
: 
F 


error cannot be conlideiale ; I believe the error is rather in her 
"nl favour. 


* Dimenſions of the Bretagne in Engliſh meaſurement, length from aft term poſt to 


ol Gore tem, 196 3 in. 2 ten feet—breadth moulded, 33 4 o fect—draught cf water on 


| even keel, midſhip port cill. 5 4 - above Eutatick, 26 1 & fect—give by her con- 
li ſtructor, Mr, Grogniard, | 
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The theory of the capacity and ſtability of Ships agrees with ex- 
periment, and therefore no excuſe is admiſſible for any deficiency in 
either of theſe eſſential requiſites for a Ship of War. 

But the means to procure ſwiftneſs to Ships remains a problem ta 
be ſolved 5 and ſo numerous are the cauſes which accelerate or retard 
the velocity of Ships, that poſſibly no rules will ever reach or com- 
prehend the variety of caſes which deſerve conſideration in this 
regard. 

As the reſiſtance of the fluid js the ultimate obſtacle to the velocity 
of the floating body, it is plain the object of reſearch is to overcome 
that reſiſtance with moſt facility, which can only be accompliſhed by 
fading out what form of body, what ſtate of body, and what appli- 
> MH cation of the moving force, will be moſt effectual to overcome the 

 rciiſtance of the fluid. 
[ I think the ſtate of the body may be ſaid to be in its perfection, 
1 MH: when ſufficient ſolidity is given to thoſe parts that receive immediate 
t and violent action from the moving or other force, and the reſt of the 
ö 
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ſtrength is equally diffuſed throvghout the entire ſhip, avoiding great 
= weight with little ſupport, which always ſtrains, and renders more 
* WHT: irceguiar the motion of the floating body, and couſequently affects its 
, WH vclocity.—Nothing can be hoped for in this regard but from the 
| ſkill of the builder, who can alone determine the parts which receive 
moſt ſtrain, and regulate the ſtrength proportionably ®,—The appli- 
| cation of the motive force depends entirely on the {kill of the Officer 
* MH who conducts the Ship, and the quantity of force, or ſizxe of maſts and 
fails, &c. experience has determined better than any theory: trifling 
alcerations may be admitted, but no rule can be preſcribed that deviates 
much from the ſuce teſt of daily practice, | 
The form of Ships, and particularly the poſition of the midſhip bend, 
has long been an undecided queſtion. The received theory of the reſiſtance 
of fluids had miſled many Conſtructots in the forms they gave the im- 
merſed body of Ships; for confidering as mathematically demonſtrated, 
that the proportional reſiſtance of the fluid to oblique impulſion was 
always as the ſquares of the fines of the angle of incidence, it is not 
ſurpriſing that their firſt object was to render the angle of the bow as 
acute as poflible; and as the diminution of the after-body was never 
conſidered but as a means to balance the Ship, and to let the watec 
collapſe and act upon the rudder, the extreme breadth was frequently 
placed abaſt the middle of the Ship's length.—An Author of great 
eminence, Mr, Bouguer, in his Traite du Navire, p. 487, ſays, that 
for the advantage of ſteering with facility, the extreme breadth of firſt 
and ſecond rate Ships of War ſhould be a little advanced towards the 
bow; but in Frigates, where velocity is expect, d, the extreme breadth 
may b- a 24th part abaft the middle; and this limitation is only on 
account of preſerving other uſeful properties ““ a fin de ne pas trop 
t prejudicier a guelques uns des autres preprietes,”— Experience, however, 
> WH td a very different ſtory fiom fpeculative theory: Ships ſo con- 
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. A In conſtructing frigates and ſmall ſhips, Are not ſmaller timbers and beams cloſer 
together prcter able ior capacity and velocity to thole e larger ſcautiing farther aſunder ? 


ſtructed 
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firuted were found to (ail as ill, as they were deficient in every good 
quality. 

It was remarked, that anima!s are always found provided with a 
means proportioned to the ends aſſigned them, and univerſally all 
fiſhes and birds of prey, that have moſt ſwiftneſs, have their centre 
of gravity and extreme breadth towards their heads; whereas, if the 
ſolid of leaſt reſiſtance, as determined by theory, was the fitteſt form, 
it might be preſumed their extreme breadth would have been near 
their tails. | 

Many individuals had made experiments to decide the caſe between 
Nature and the Mathematicians, and in 1775 the FrenchAcademy, from 


a ſeries of experiments, determined the Viathematicians in the wrong, | 


without examining where the extreme breadth ſhould be placed to 
overcome the reſiſtance in a given velocity, nor what effect the aftec- 
body had from its form to accelerate or retard it. 

The experiments of Chapman, a celebrated Swediſh Conſtructor, 
ſeem ſufficient to decide the queſtion ; at leaſt they throw conſiderable 
light on it. | | 

Three ſolid bodies, of equal weight, their length equal, each end 
of them being a parabolic cone, and only differing in the part where 
the common baſe of the cones was placed relative to the length. 


0 
1 
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Let A, B, C, repreſent the three bodies; A has its extreme 
breadth in the middle; B at 2-7ths its length; and C at 1-7th its 
length. 

Theſe bodies are given different velocities, each end foremoſt, with 
weights, and every precaution used ro render the experiments accu- 


Tate, and repeated fix times without any ſenſible variation. 


With a given weight A moves 74 feet in 25 1-half ſ:conds of 
time. — B; moves the ſame diſtance, with the ſame weight, its obtuſe 
end forrmoſt, in 26 1-4h ſeconds ;—its acute end foremoſt, in 
24 3 4ths teconds,—tIice it is prop.r to obferve the rate of velocity 

18 


n in 
O7 ti 
latu 


hin 


6 1 


etar 


E 


gear two miles per hour—where the advantage is in favour of 
d ie acute end of B.—It is proper to obſerve farther, that the 

cute end of C, which ſhould be firſt by the theory, is behind A 
4 WiC 3. 


U _ The ſame bodies are now moved with an increaſed weight. -A 
© ompletes the lame diſtance of 74 feet in 14 ſeconds.— 
Obtuſe end foremoſt do. do. in 14 do. 
„ B Acute end foremoſt do. do in 14 1-half do. 
ry C Obtuſe end foremoſt do. do. in 14 1-half do. 
. Acute end foremoſt do. do. in 16 1-half do. 
n eee the rate of velocity is nearly 3 1-half miles an hour, where A 
nad the obtuſe angle B are cqual. 
„Tue ſame bodies are now given a greater velocity: 
A completes the diſtance of 74 feet in 11 ſeconds. 
- Obtuſe end foremoſt do. 10 1-half ſeconds. 
Acute end foremoſt do. 11 1-half ſeconds, 
D btuſe end foremoſt do. | 10 1-half ſeconds, 
0 f Acute end foremoſt do. 13 I-hali ſeconds, 
Here the velocity is nearly at the rate of five miles an hour, where 
oc obtuſe angles out{trip the acuter.— No greater velocity is ſpoken 
© WS, and it would be Citicult to procure greater with an uniform 
ovement by the means of weights. 
= Although experiments are wanting, we may fairly conclude, that 
n increaled velocity the obtuſe bow would prevail in a greater pro- 
ortion; and in the form of the Dolphin (preſumed the ſwifteſt fiſn) 
(ature corroborates the opinion, ſor the extreme breadth of the Del. 
hin is at leaſt 9-8ths of his entire length from the tail. 
The aſtoniſhing effect the form of the after-body of Ships has in 
etarding or increaſing their velocity, is ſtill more clearly exempliſied 
an experiment of Mr. de Romme's; a perfect model of a 74 gun 
WE hip (extreme breadth midſhips). The model was 14 feet long, 
WS: 19 inches draft of water, moved 75 feet in o”-10"-5" ſeconds, 
ag - > at 14incheso"-13” G ſeconds; to ns 
eafter-body was now aflixed a priſm, | 
Having for baſe the midſhip bend, thus: — 
It was then moved with the ſame weight, &c. 
At 19 inches draft of water in 0-22 48” ſeconds, 
At 14 inches draft of water in 0-19-2 ſeconds. 
3 Here too, it may be remarked, the ſame reſult as in the experiments 
f Chapman, for the velocity of the model is proportionally more re- 
e orded by the priſmatic termination at its greateſt ſwiſtineſs than at the 
ts eſt*, which ſerves to prove the greater proportional influence of (fe 
Wt cor-body in the greater velocitiss. Hexe its influence is as 19-2 to 
h RH 3-0, or nearly one third in the greateſt velocity. —Farther experi- 
- Mn De Romme prove the little difference of reſiſtance between 
Fi fogular thit De Romme objects to ail Chapman's experiments, except one which 
ſe 61ces with tum, and does not perceive that the fame concluſion may he drawn from his owng 
* .bin increaſed velocities the effect of the atier-bouy is propoilivuably greater. 
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Wl water-lines much curved or ſtraight from the midſhip bend to the ſtem 
(1/4 or ſtern. The model of a 74 (uttered equal reſiſtance, either end fore- 
1 moſt, and even when the water-lines were planned ſtraight from the 
1 midihip bend to the ſtern; rendering the Figure ur. 
7 ſtill the reſiſtance was equal. Chapman agrees | 
hl with him, for he found a cone, and parabolic | \ 
wth cone of equal height and diameter, joined at A A 
v! their baſis, juffered equal reſiſtance drawn by either end. From theſe | | 
| experiments it may be reaſonably inferred, that Ships may be con- diſc 
| ſtructed with the water-lines full without impeding their velocity, and ©! 
10 vet conſiderably increaſe their capacity, which in Ships of War will (z. 
. admit a proportional reduction in the lower part of the area of the XC. 
mt mid{hip bend, which is the effectual way to decreaſe the reſiſtance, Wl i 
110 yet preſ rve the other requiſites of ſtability and capacity. Alt is plain gan 
5 from the experiment of De Romme's already quoted, that parallel md 
| ſides, or a continuance of the extreme breadth aft is againſt velocity; miſe 
and it appears that the greater the proportional length of the Ship is it m 
to her breadth, the midſhip bend thould be proportionally farther for- wer 
40 ward *, as the angles of the water-lincs at the ſtem and ſtern areneceſſarily | char 
1 acuter in a long than a ſhort Ship; that is to ſay, proportioned to their ject 
A breadth, which will farther correct the ſlowneſs obſerved in the evo- liſh 
| lutions of long Ships, as the centre of gravity will be neceſſarily farther Wl © 
forward, and give more length to the lever, where the force of the coal 
rudder is applied. Brides, certainly other advantages attend the for- be 
ward poſition of the midſhip bend; a ſhip will be eaſier in a high ſea, mer 
and in that caſe neceſſarily fail faſter; will have more capacity, and be add 
Jeſs liable to arc, or break; and, what js of very material advantage, will fact 
admit the foremaſt to be placed farther aft; for the acuter bow requires [wet 
| the greater quantity of head fail, though leſs able to ſupport it, that the — 
| center of effort of the ſails may meet the reſiſtance of the water on the Cul 
' lee bow, when failing by the wind. 2 
| ſhall conclude theſe remarks by repeating, that violent irregular = 
movements neceſſarily impede the progreflive velocity and tend to de- ak 
4 troy the michine : that to avoid rolling as far as relates to conſtruc- _ 
tion, great proportionate length, and nearly upright ſides, towards 48a 
; the plane of flotation is favourable; and with regard to maſts and ſtow- ales 
N age, lofty maits are preferable +, and removing all the heavier bodies as 
1 far as poſſible from the longitudinal axis. To prevent pitching, hollow wo 
£7 water lines are to be avoided in conſtruction, and contrary to rolling * 
' all heavy bodies are to be approached as much as poſitble to the ſhort * 
| axis of the ſhip; as it is the accelerated movements, forward or aft, — 
| occaſioned by hollow ſeas, hollow water lines, and great weight at the - 
extremities, that are to be dreaded in pitching not like the quick oſcil- oy 
Ml latory movements of rolling. & 1 o 
Wh!!! * [ preſume, ſhips of four breadths in length, or nearly ſo, may have midſhip bend at , 
"WY three htihs trum aft part ſtern poſt forward, | * 
tant Ditto with nearly three breadihs and a half for length at four-ſevenths, &c. Wt] 
4 | Cutters. &c. having nearly three breadths tor length at five-ninths, &c. in the forms of has 
. | | the ſwifteſt fi hes; the dolphin is nearly eight times longer than broad, and has extreme diſp 
e | wicith near his head. The alh=core and boyetta are three or four times as long as a. 


broad, and have extreme width at about three fifths or five-ninths from the tail. | 
N | + It is the plein old or weak ſhips mould hive their yards only reduced and not their 
Py. maſte, and it proper remove att their foremaſts and ſhorten their bow{prit, 
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MEANS OF CORRECTING AND PRESERVING WATER IN LONG 
| VOYAGES, 
Mr. BALDWIN, | 
A® nothing contributes more to the health of ſeamen than having 
plenty of freſh water *, it is an object of no ſmall importance to 
diſcover how water may be prevented from becoming putrid, or be 
corrected and reſtored after it has become putrid during long voyages: 
accordingly, the Society (in London) for the Encouragement of Arts, 
&c. have deemed this a proper ſubject for one of their Prize Queſtions, 
To thoſe, therefore, who yr be diſpoſed to engage in ſuch an en- 
quiry, and indeed to all who take a pleaſure (and ſurely there are none 
among your readers who do not) in hearing of diſcoveries which pro- 
miſe to contribute to the health and comforts of their fellow-creatures, 
it may be intereſting to know, that it appears from ſome late experi- 
ments, that foul water may be rendered ſweet and pure by means of 
charc:al powder and guictlime. The following obſervations on this ſub- 


ject are extracted from the laſt number of Crell's Chemical Journal, Eng- 


lith tranſlation : 

«© The correction or reſtoration of putrid water by means of char< 
coal is ſo eaſy, ſo ſimple, and ſo cheap a proceſs, that it deſerves to 
be preferred to all other methods hitherto propoſed. In all experi- 
ments that have been made, it has been found that charcoal-powder 
added in greater or leſs proportion, according to the degree of putre- 
faction, and the quantity. of putrid particles, renders foul water 


WT ſweet by agitation therewith for a few minutes. The ſubſequent ſe- 


paration of the charcoal from the water is effected with little difi« 
culty. b 

« The employment of quicklime in conjunction with charcoal is 
found to. contribute conſiderably to the purification of foul water, 
eſpeciaily if the water abound with extractive matter, which the quick- 
lime preCipitates, and thereby fines the water, and renders it perfectly 
clear, But the bad ſmell of the water cannot be taken off by lime 
alone, ; 

The purifying operation of quicklime in conjunction with charcoal 
is moſt ſtriking in the caſe of water in which flax has been ſuffered to 
putrefy ; ſuch water has an highly offenſive ſmell, That which was 
uled in theſe experiments was as black as ink; by addition of quick- 
lime it was ſoon rendered quite clear and limpid, the lime carryin 
down with it black flakes to the bottom of the veſſel; but the bad 
ime]l, inſtead of being removed, was made worſe, and could only be 
gotten rid of by the addition of charcoal powder. Water in whick 
Cabbage had been ſteeped, and which was of a yellowiſh. brown co- 


* This is an obſervation made by the late Captain Cock, who is entitled to perpe · 
tua] remembrance, not more for his nautical talents, and the large additions which he 
has made to the ſtock of geographical knowledge, than for the humanity which be 


dilplayed on all occaſions; but in no inſtance ſo conſpicuouſly as ip his unwearied 
atertions to the preſervation of the health of ſeamen, 


Vol. II. Part IV. We + our, 


'( -38 3} 


lour, was in like manner rendered fine and cl-ar by quicklime, but 
did not part with its ſtinking ſmell till charcoal was mixed with it. 
& For the ſeparation of the portion of lime which, in this mode of 
purification, remains diſſolved in the water, it is propoſed to employ 
(in preference to fixed air) either acid of tartar or vitriolic acid. | 
« Water that has undergone putrefaCtion is deprived of its freſh and 


briſk taſte, which charcoal is not capable of reſtoring ; hence the water A 
that has bcen thus purified taſtes ſoft and vapid. For the reſtoration 
0 of its pleaſant refreſhing taſte, fixed air is recommended to be mixed 7 
1 with it. | JI « 
bij ; 46 The diſagreeable mouldy taſte which ſome waters have in their (w 
0 natural ſtate may be corrected by {imple filtration through charcoal Wi bef 
ii powder, which has this farther advantage, that it ſeparates at the ſame WW itt 
4 time all extraneous matter that is mechanically mixed with the water, 1 
ti! and thereby renders it pure and clear. | [ b 
wht Water that had been kept mixed with chareoal for a whole year. g 


was not perceived to have the leaſt putrid ſmell. Hence it is propoſed — 
to make trial of charcoal in fea voyages. 
« Tt is farther propoſed to correct, by the ſame means, the bilge water, 
|. which ſo much contaminates the whole air in ſhips.” KD 
VAR A Navy Surgeon pas lately endeavoured to prove, that the ſcurvy 
| and ſome other diſorders of ſeamen are produced by the rank efluyia 
of the bilge water. Though we cannot ſubſcribe to this doctrine 
(being perſuaded that a variety of cauſes concur to the production of Wl 
the ſea ſcurvy), yet we have no doubt that the putrid exhalations WW 
which ariſe from the bilge water tend very much to impair the health 
of failors, Well, therefore, does it deſerve to be tried, whether the 
bad effects from this caule can be leflened or prevented by ſuch a ſimple 
method as that which is here propoſed, 
. The health of Seamen is at-preſent of more than uſual importance, 
now that an impending juſt war requires every extrtion of united and 


10 unfeigned patriotiſm. | | ] | 
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N 15 there any mode of accelerating a ſhip's motion otherwiſe than by By 
| > fails and oars? J aſk this queſtion, becauſe my imagination leads I for 
| me to ſuppoſe that a power may be applied to veſſels ot any ſize, but 3 
4 more eſpecially the ſmaller ones, and ſuch as would not only ſupply Sat 
1 | the defects of ſails and oars or rudder, but ſuch as would be capable i - 
Wl!" of putting about a ſhip at ſea as if ſhe reſted upon a pivot. The ex- q p 
"mw - periment may be made upon the Thames in the ſpace of a few hours, s 
Vl and at the expence of a few ſhillings. 1 
1% — D. CREW E. | 
(i L 
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SIR, 3 


A CORRESPONDENT in No. IV. Firſt Part of the « Cos xxc- 
TIoN OF COMMUNICATIONS OF PAPERS ON NAVAL ARCHI=s 
TECTURE,” wiſhes to have the Problem ſolved relating To the line 

of direction of the abſolute impulſe of the fea on the prow of a ſhi 
(whoſe form is ſuppoſed to be known or given), in a direct courſe 
before the wind, in order to fix the Point Velique.” I am as much 
perplexed as your Correſpondent can be, and am ſorry I am not able 
to do what he requeſts ; but it may be perhaps ſome ſatisfaction, that 
] believe I can point out where this is done by Monſieur Bougeur. 
IT think ic is in Mr, Watſon's Tranſlation of “ Euler,” &c. Mon- 
ſieur Bougeur calls it the Center Velique, and Monſieur Brue the 
Point Velique; I believe it is one and the ſame Problem. This is 
all I know about the matcer ; if this will pleaſe either you or your 
correſpondent B. I ſhall be happy. 
; I remain, Sir, with good wiſhes, 

Your Humble Servant, 


A SEAMAN. 


f 
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No. XXVIII. 
To Mr. . 


SIR, 


AM an old fellow, who at leaſt conceit I ſee further than the pre- 

ſent day, in order to enrich my children and grand- children, as 
well as to do good, and ornament my country. At leaſt I take a plea- 
ſure in planting trees, and have planted many oaks, where I think the 
land will bear them. It is my great favourite. On peruſing Mr. 
Nichols's Pamphlet, I am ſuſpicious I have made the ſame error he 
there ſo juſtly complains of; for I mult confeſs I have not taken the 
pains neceſſary to diſcriminate them, having picked out the fineſt 
young plants from a nurſery, where they had been treated as M, 
Boutcher recommends, by tranſplanting and cutting tap- roots. On 
further enquiry, I find it not uncommon for the nurſery-men to im- 
port acorns from other countries, as they may be had cheaper than 
gathering thoſe of the true Engliſh, ſo very deſirable for Naval pur- 
poſes; nor have I the true method of judging which 1s the genuine 


Engliſnh oak; ſo wiſh ſome of your ingemious correſpondents would 


deſcribe them ſcientifically, as I have much more planting to do in 


W the enſuing winter. 


Some hints as to ſeaſon and manner of planting will be of uſe, 


Yours, ANTIDURMAST. 
C 2 To 
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To Mr. ANTIDURMAST. 
SIR, 


you will find the true Engliſh as well as the ſpurious Oak, with 
many uſeful diſcriminations, botanically deſcribed in a maſterly 
manner ia a Work entitled FLORA RusTica,” &c. 

'We would have obliged both you and the public with exact draw- 
ings of the principal varieties; but as the diſcrimination depends 
much on the colours of the leaves, it will be too expenſive for our 
cheap Magazine to have them coloured, without which they would 
be imperfe& ; and though ſo national a concern, they would not be 
very intereſting to our readers in general. So we refer you to that 


Work, J. SEWELL, 
| For the PROPRIETORS of the EUROPEAN MAGAZINE. 
No. XXIX. 
To Ar. 8 E W E L L. 
SIR, 


HOPE you will excuſe the liberty I take in ſending you this copy 

of an old paper; be aſſured that it is done from a good motive, 
and with no intention of giving offence to any perſon. 

It is, I believe, generally allowed by men of experience and obſer- 
vation, that the maſts of our Men of War are longer than they ought 
tobe; and ſome very good and experienced officers and ſeamen ſay, 
and I believe with truth, that there is a fault in the ſituation of the 
fore and mizen maſts, viz. that the foremaſts are 2 feet or 2 feet and 
an half too far forward, and the mizen maſts 3 feet too far aft, &c. * 
that is, the fore maſts of our Men of War ought to be placed 2 feet 
or 2 feet and an half further aft from the top of the ſtem, and the 
mizen maſts 3 feet further forward from the top of the ſtern poſt, 

From this opinion, would it be unworthy of trial to put a ſecond 
rate's maſts into a firſt rate, &c.? My reaſon for mentioning this is, 
that I have frequently been in company with ſome Navy officers, who 
have been in ſhips with reduced maſts and yards more than equal to 
the difference of the matt of a firft and ſecond rate, and they were 
allowed to go better than when they had their former maſts, 

Theſe gentlemen alſo agreed with me, that Men of War in ge- 
neral have more flack or looſe canvaſs in their fails than ought to be +. 

If a trial of putting a ſecond rate's maſt into a firſt rate were made 
and found to anſwer, would it not warrant us to correct our mode of 
maſting ſhips of war ? Indeed, I believe we ſhall not eafily come 
at a proper mode of maſting ſhips of war but by experiment: maſting 
men of war in the manner we do is rather allowed, I believe, to be 
good from cuſtom, than approved of as proper and right. I aſſure 


* There was a ſhip in the navy, the name of which I do not recollect, whoſe fore 
maſt they thought too far aft by 2 feet; they removed it 2 feet further forward, and 
{poiied the ſhip's failing, It was afterwards replaced abroad, and the went as well as 
before. 

I ſerved under an old and rienced officer, who told me, there is a ſecond rate in 
the navy, wheuever ihe had the mizen top fail laid aback, (he always ſell very much to 
te xard he conjectured this ſhip's mizen malt was placed too tar att. 

In a third rate we were obliged to take a cloth out of every topſail in the ſhip, &c. 


you 
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you I deſpair of ſeeing it done, and all I can.offer on this ſubjeR is 
very little; yet, perhaps, that little may be productive of ſome good, 
as it may lead others more enlightened than I am to make further 
enquiries.. | 5 

I have often conſidered the body of a ſhip, I mean the form of the 
bottom; and I have frequently remarked how they ſat on the water 
light and loaded; but we ought to know how they go beſt at ſea in 
full trim, I mean at what draft of water forward and aft. I ſhall 
here take the liberty to offer ſeveral modes of maſting · men of war; 
every one of which will differ ſomething from the other, and all dif- 
fer from the common mode in uſe ; as mine will make a main maſt 
ſomething ſhorter than is now allowed. With regard to the form of 
her bottom, which is not every where alike, as one half of the ſhip 
is more buoyant than the other half, and the whole body floats when 
light 3 feet or 3 feet and an half more by the ſtern than the head; I 
believe we may ſay in general 3 feet 6 inches more by the ſtern than 
the head, | 

Were I to maſt a ſhip of war, I would do it as ſhe ſat on the water 
light; I would take half the extreme length of the lower gun deck, 
depth in the hold, and add theſe together; then ſubſtract the height 
of the main ſtep 3 feet 6 inches, and the difterence of her floating, Te, 
This would give me the length of her main maſt in feet; and for the 
diameter of the maſt take what is generally allowed. To make my- 
ſelf more clearly underſtood, ſuppoſe a firſt rate, whoſe extreme length 
cf the lower gun deck was 190 feet, breadth 53, depth in the hold 
22, height of the main ſtep 3 feet 6 inches, difference of floating 
when light 3 ſeet 6 inches: 


Halt the length of the lower gun deck — - 95 
Depth in the hold - - - 22 
Height of th ſtep 3 f h Si 
eight of the main ſtep 4 feet 6 inches 
Difterence of floating 3 feet 6 ef ſubſtrac Fs 7 
—— 
Length of the main maſt in feet 110 
— . — ——-— 
Half the length of the lower gun deck - _ 9s 
Depth in the hold — - - 22 
i 117 
Height of the main ſtep 3 feet 6 inches ſubſtract 3 $ 
Length of the main maſt in feet - 3 „ 
3 — — . — — 
Half length of the lower gun deck — © 95 
Depth in the hold - — - 22 
— — 
117 
SubſtraR a quarter the depth of the hold - - i 
Length of the main maſt in feet - — - 111 6 
— — — OR 
By the firſt method - - - 119 
By the ſecond method - * — - 
By the third method © - 
Mean of the three methods - — 


( 22 ) 


When I recommend the experiment of putting a ſecond rate's maſt 
into a firſt rate, I do not mean to put alſo the yards and fails; I mean 
the fifft rate to have her own yards and fails, and her ſails to be al- 
tered in point of drop, depth, or hoiſt. In the idea of the maſts of 
men of war being too long according to their claſs, | believe I do not 
ſtand ſingle; indeed, almoſt every Writer on Ship-building makes the 
ſame remark, and it is much taken notice of by our ſeamen. I be- 

i lieve-by the mode in uſe for maſting men of war, we cannot exactly 

| tell what ſhould be the difference between any two ſhips main maſts, 

where the length, bre-dth, and depth in the hold differ. I ſhall take 

Ws the liberty to ſnew you my method, which I believe is a new one, and 
0016 perhaps may anſwer the purpoſe of curioſity, but not for practice; 
10 but this I ſubmit to the better judgment of others. & 
"i Was I allowed to take what I call a data to maſt a man of war, 
ih it ſhould be from the ſhip's bottom, by finding the angle which 
the keel made with half the extreme breadth in the middle frame, 
where the main- maſt is placed, that is, the angle which the main-maſt 

made with half the extreme breadth from the top of the keelſon. 
| This angle ſet off on each end of the baſe of a parallelogram, 
0 formed by the extreme length of the lower deck and depth in the hold, 
“ which is the ſpace | ſuppoſe the ſhip to float in when ready for lea, 
Mit with every ſtore on board fully loaded, I ſuppoſe the lower deck to 
be the load-water-plane. | 

The angle which the kee] makes with half the extreme breadth, 
I ſet off on each end of the baſe of a parallelogram, formed by the 
extreme length of the lower deck 190 feet, and depth in the hold 22 
fect; I then draw two lines from each end of the baſe of the par.l- 
lelogram, which will meet ſomewhere above the length and breadth, 
and form an iſoſceles triangle; I then drop a perpendicular from 
this angle over the baſe, which is the length of the main-maſt in feet, 
ſubſtracting the height of the main-ſtep, 3 feet 6 inches, and this bu- 
ſineſs I do in both caſes by Trigonometry, 

Now take this for a data which I have propoſed to find the length 
of a main-maſt, I do it by Trigonometry in both triangles firſt ; by 
that formed in the bottom or middle frame, and that formed by the 
length above the ſhip, 

] draw the hgure of her middle frame where the main- maſt is placed; 
600 I then draw a triangle in the middle frame, which I know is an 
4 iſoſceles triangle, divided by the main-maſt into two right- angle tyi- 
angles; and J have given in each the depth in the hold 22 feet, and half 
the extreme breadth 26 feet 6 inches, that is, two ſides and a right- angle 
to find the other angles 49* 4)“ and 40% 13“. N. B. This I call a data, 

then draw a parallelogram A, B, C, D, equal to the depth of the 
hold 22 feet, and the extreme length of the lower-gun deck 190 feet, 
From each end of the baſe of the parallelogram C and D I ſet off 


"RY the angles C and D equa] to 49* 47% this being the angle which the | N 
2 


D M, and where theſe lines meet in an angle | drop a perpendicular 
M M, which is the length of the main-maſt in feet, only ſuuſtract— 
ing the height cf the main ſt-p 3 feet C inches, fo I find ſuch a 
ſh p's main · maſt to be 108 fect ꝙ inches, nearly equal to a ſecond-rate's 
bn, ||| min- matt 36 yards, 


| 
0 keel makes with the half breadth; I then draw the lines C M, and 


* 


- 
1 


1 * 


S ww w ww oHv 


„ 


N 2 

2 
e 
WF 

E. 


NA 2297tet >} 


> 


1 


EXPLANATION = -» 


OF THE 80 
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IN THE PRECEDING PAGE, 
A FIRST-RATE SHIP OF WAR, { 
0 Fength of the Lower-gun deck 190 feet. 
WAR readth extreme 53 feet. | 

"hk Depth in the hold 22 feet, 
100 Height of the main- ſtep 3, 6. B) 
We n b, 26 6 half breadth, = By 
mt. M. m. 22 feet, depth of the hold. = >) 
26 6 Given in the frame, 5) 

22 © Given in the frame, | 

jill 48 6 Sum of the ſides, 
Int — 
46 Difference of the ſides. 

90? oo A right-angle given in the frame againſt angle m. 3 4 | 
1 | 45 oof Half ſum of the unknown angles, c „ 
N. B. I take what I call my data from the bottom, the angle which h 


js formed by the keel and halt the main-breadth, &c, fet off on the | 
extreme length of the lower-deck, which I ſuppoſe the load-water» WR . 


plane, &c. &c. ba 
AB length of the lower-gun deck 190 feet. | = + 
M O 95 feet, half the length of the lower gun deck, 1 itc 


MM length of the main-maſt and main-ſtcp 112 feet 3 inches. *% 
Angles & and De 47“ in the large triangle C M formed Ja 


over the length and breadth to find the length oa main-maſt MM | 

S108 feet g inches. a 

660 N. B. IL have all the angles and the baſe given in the large triangles Wi un 

71% M DM and MCM ſimilar and alike to find the perpendicular Ml w 

My THAT M M for the length of a main-maſt 108 feet q inches. 'i bl1 
1 As the ſum of the ſides 48,6 45 1,6878 

iy Is to the difference of the ſides 4,6 560271 

F SO is tangent 1 ſum unknown angles 45 ec. | 10,0000 * 

| i a 10, 0271 . 

. Tothe tangent 4 difference of the unknown angles 4047 1,68178 | 

| 1 0 d 1 b ! wo bay Fe 

" — 

(A 47 28, 920019 | 

0 4 47 = - 


49* 47/=Angle which the keel makes with the half. bread · h ſet off a Bl © 
vl — — each end of the baſe of the parallelogram A BCD. «| 
100 th 40” 13 Leſſer angle in the middle frame b. | 


As 


(38 +3 


As fine angle 407 13 M 9,81002 in the great triangle MC M 
To ſide M D ; length 95 1,9% 2 or M D M tinular aud 
So is fine £ WP. 47 58287 alike &c. 

To ſide M M the ; 11,86059 p 
cf the main-maſt ſub- |  9,81002 
ſtracting the height off —— * 
the main-ſtep 3, © 2,05057=182 3 
The length of main-maſt in feet 108 9g 
F. I. 
50 8 on mt 3 2 N. B. In looking into the print- 
80 the 3d oy 117 6 ed Tables of General Dimenſions, 
55 3 * 186 &c. for Ships of War, I find we 
oats. : 9 \ have not a firſt-rate ſo large as I 
"hee flac; yet the length of the 
4)443 9 | 


main-maſt is 38 yards 3 22 inches. 
My method reduces it equal only 
to a (econd-rate's main-maſt. 


Should this be approved of i hall be happy, but if it does no good 
it can do no harm, as it is cnly an opinion. If the data | here offer 
be allowed to be a good one, it may help to find the difference between 
two ſhips main-mails, where-their length, breadth, and depth in the 

hold differ, 
Hi 7 All I want to find for a data, is the angle which the keel makes 
* with half the exuenic breadth; and this ar elec [ uſe at each end of the 


Mean 110 113 


a baſ- of a parallcJogram ſuppoſed to be formed by the body of the ſhip, 
as ſhe is fuppoſed to float Xhan full loaced and fit for tea with every 
ſtore on board, | 

The height of the vertex over the baſe of the parall: logram, in the 
4 large triangle, is the length of the main- maſt in fect, only ſubſtract- 

'M 0 the hei ght of the main-ſtep 3 feet 6 inches, The main-lrep cannot 

| be looked on as « part of the main-maſt, as it is a fixture in the bod 

les of the ſhip, therefore I ſubſtract it from the perpendicular M M 

_ which | find to be 112 feet 3 inches, and this gives me the length of 


vie main-malt 108 feet 9 inches. 


8 112 fret 3 inches 3 feet 6 inches, Remains 108 feet 9 inches. 
i | aſſure you Sir, I have not the vanity or preſumpticn to think tis 


71 method will ever be put in praQtic- ; I ſend it to you only as an opi- 
09 nion, and the copy of an old paper notre curious than perhaps uſe ful. 
15 the Short Rules for Maſting, they tach differ ſomething one from 
776 ; the other; and they are done from « ferent principles, pa =rticulacly 
7 the This Method. I allow there for the difference of fliating in à 
ood | light and loaded ſtate, or as the ſhip goes beſt at ſea in trim, &c. 1 


belicve my mode of maſting Wille thought „by moſt prople, tov ſhort; 
and it may be faid I rather under-maſt make over-mait, 
By all the methods 1 pre poſe, I differ from the one cuſtom has 
7 a: eſtabliſhed, but not ſu much as in two methods that 1 found in Mr. 
_— Surerlar d, they differ about 1 feet, It what I hefe offer is not ap- 


provid of, 1 hd it Will not d. ſpleaſc, tor ] mean to-olicud no man, 


and 


„ 


and particularly you, Sir, who 1 think have done an efſ-ntial ſervice to 
your Country, in being the happy inſtrument of eſtabliſhing ſo uſcful 

a Society as that for the Encouragement of Naval ArchReure. [ 
main with oreat reſpect, dir, Your humble Servant, 


A SEAMAN, 


— —— — — 1. — — 


No. XXX. 
| To Mr. SEW EL DL. 
| Dear SIR, 
of N the month of May 1792, I had the pleature to addreſs you on 
| the {ubject of the Admeaſurement of Veſſels Vonnage; which you was 
| kind enough to infort in the Wrapper of your excellent Magazine, for 
| the month following: the Printer made an error in putting yards, tect, 
| and inches, for feet, inches, and dec: mal parts; which fome of your 
0 readers have doubtleſs been ſtrangely confuſed by; you will therefore 
excuſe my mentioning it. 

1 now take the 11 berry of addrefting you on another ſubjed, Har- 
ing frequently turned over in my mind the invention of the Sliding 

| Keels on board the Trial Cut: er, built under the inſpection of that in- 

bull genidus and able navigator Lieutenant SCHANYK, | have often thought 

Wk a conſiderable improve ment might be made, and which I now beg — 
to offer for the peruſal of your numerous readers, 

It is generally known, the principal utility of theſe Sliding Keels is, 
in preventing veffels falling off to Iceward, when working to wind- 
ward; which intention tiey no doubt anſwer as much as can be ex- 

| pe Aed gi om them in their preſent ſtate. What I have now to advance 
as an improvement in them is, to alter their direction from the plane 
Ki, of the keel occatio nally, that they may not only prevent the veſiel 
Wh from falling to lecward, but have another ſuperior power of forcing 
. Ber up to windward, 
vor For which purpoſe i ſhould propoſe in the conſtruction of the vel 
. [tr:ppoſe about the ſize of the 1 rial), that ſhe have a flat body, to 
take che ground well, and ſtaw a lirze cargo; that the keel be four 
Nee inches and a half thick, from the 8 part of the foremoſt to the aft 
| part of the aftermoſt well; but from thence Forward, and thence aft, 
| to increaie to a proper depth, to admit of the boxing of the item, and 
1100 i ten ending of the fern P it; which may ealily be done by gradually 
MIN rating the rabbiit for the g rboard ſtrake, which in midſhips would 
be two inches above the J wer part of the keel; and to prevent the 


"LOAN kee! rubbing away, on each five to faitena thin iron plate with nails | - 

| along * midſhip part. = 

ill Com the fore part of the foremo to the aft part of the aftermoſt well, _ 
wal! the Kk ch to e to fret two inches broad & and from tnence forward, * 
W an thence aft, i0 1 n to the prope: ſiding of the ſtem and ſtern c 
. HRW paſt. In che inlide to have two kecllons, three feet from each other, | * 
e equal diſtance from \ the mi-idle line; and to extend ſo from the fore part h 
ll [| ot the foremoſt, to the aftp art et the attermof well; and from thence 1 
Pig Ill fora ard, and. thenge Ke 27a! ually to cloſe toward each other, till they a 
OA wert and ſcarf tog ther „forming one keclion. The keels of the lower | 4 
M furtacks I fhouli not require ſo long as is common, but propoſe to th 
Wile! have chocks to go acroſs the keel and fearf to the keels of the lower ; 


q 2 on ech fide under the keelſons; to bolt the keelſons throuzh 
lil ergy floor imber, and thro uh the chacks an] kecl of cyery lower 
i 1 - 


3 


ttock into the garboard ſtrake; and for the & 


to Mel to be faſtened by two ſmall bolts, 
ful rough every floor timber, each about eight 
1 WH ches from its middle line; and one through 
ery croſs chock at its middle line; for 
Ne ſteps of the maſts to go acroſs from 


elſon to keelſon, and bolt through them; 
d to fill up with iron ballaſt, all the 
acant room that is left between the keelfons; 
hich ballaſt lying ſo low, will encreaſe the 


on ability of the veſſel, and the keelfons will 
vas revent its ſhifting; 
for I never yet heard any ſatisfactory reaſon 
et, Niven, why the midſhip fliding keel ſhould 
ur e twice as wide as the others; and as 1 
ore ink it tends to weaken the veſſel here the 
Requires the greateſt ſtrength, for that rea- 
v- n (and for another which I ſhall men- 
ns on hereafter), I rather approve of each 
n- eing four feet fix inches wide. There will 
he e 00 deviation required from the uſual me- 
Ve nod ct building every other part of the 
= cc). 
is, Being fo ſecurely faſtened below, in the 
d. anner deſcribed, ſhe will be ſufficiently 
x. W007, after the mortices are cut for the 
ce iding keels, through the main keel; which 
ne propoſe to be done, in the manner thus 
Te] Raeelincated,. 
ng 3 Let A B be the middle line, CD and EF 
be u breadth of the keel (two feet two 
of. oches), G the after end of one of the mor- 
to Nioccs, and H the fore end; the width of the | 
ur oortice at the fore end H is twenty inches, — 
aſt Wipe the aftermoſt end Cz it is 18 inches, and 
fr, WH tbe center 1 (which is two feet tix 
n4 oches from the fore end H, and but two 
ly i from the after end G) it is 3 inches, that 
14 being rather more than the thickneſs of the 
he ding ker). The wells to be built up in 
ils the fame form; obſervins that there be a 
Witrong ſtanchion fitted up on each fide of the 
11, | angles 11: Theflidiag bels which, when 
bd, CRE down, may be I will ſay ſix feet 
ro blow the main keel, to be hung thus; to 
er, ſis gudgeons to theitanchionon the ſtarboard 
art FW 2'c J, one about the upper part of the 
ce Iman keel, another fix feet above that, and a 
e pre, ſix feet above the ſecond ; which laſt 
_ WY: bcncaily as high a: the upper deck. On 
to tne tar boat fide dt the hiding keel, to fix 
ber tatec long irons of fix feet each, to work in 


the:e by 


H 


un 
1 


to windward of her courle. 


6: 3, 


* * 


theſe gudgeans; the upper end of one, ſix feet above the lower ent J 


of the ſliding keel; another fix feet above that, and a thing 


as much above that; theſe will admit the ſliding keel to go down 
to the bottom of il 
the larboard ſtanchion (at the angle I) to bury a ſmall rope or chain, 
which is to be faſtened to the larboard-ſide of the fliding keel, abou 
five or tix fect from its lower end, and lead up in this groove to ai 
winch at the deck; to be fixed there, for the purpoſe ot heaving it up, f 


That a 


ſix feet. groove be cut from the top 


or lowering it down, Having thus far explained the manner in which 


J propoſe to have the veff-] built, the wells formed, and the ſliding 
keels hung, I beg icave to enlarge a little on the advantages which it 


appears to me a veel will derive from them in going to wind ward. 


The ſliding keels as they arc now fixed on board the Trial (from I 
the deſcription 1 have ever had) are let down through mortices of al | 


parallel width; equal to the thickneſs of the ſliding keel, and parallel 
to the middle line of the keel; conſequently when down, cannot de- 
viate from that direction. 


In the manner | propoſe, when they are lowered down, they will f 


form a plane diagonally to that of the keel; which I will deſcribe (ſee 


the Figure): Suppoſe W the windward, and L the lee-fide, and the] 

black part the fliding keel, in the mortice; AB the middle line of the 
- keel, and B the fore end; then as the veſſel moves a-head, the water 
ftrikes againſt the lee-ſide of the ſliding keel, in a certain direction, 


ne impulſe of which will force the veſſel up to windward, 


It is true, they will prevent the veſſel from going through the water if 
ſo faſt, as were they in a parallel line with the main keel; but we 
ſhould conſider likewiſe, that that very impediment forces the veſſel 


to windward, in a much greater degreez and as the water ftrikes 
againſt them obliquely, the reſiſtance is not ſo conſiderable : and the 
im pulſe of the wind will act with greater power on the ſails, in forcing 
the veſſel a-head, by her not yielding to it in falling to leeward. 
The faſter a veſſel moves through the water, the mote the keels in 
this diagonal direction will force her to windward ; I propoſe there- 
fore, that the ſhould be kept a point, or a point and a half more free 
than is neceſſary, and I think ſhe would then be forced up conſiderably 
The keels being all of one width, will 
form the ſame angles to the plane of the keel; which they could not 
do were they of different widths; and 1 think it would be as well to 
have the mi ſhip one as near the center of gravity, and the fore and 
after ones as near equa! diſtances from it, as poſſivly can be for the 
maſts ; that when they are all down, they may affect the ſteering of 
the veRte] as lictle as poitible;z but that could always be rectificd, by 


heaving up the foremoſt or attermoſt one a little, as may be required: 
the kcels being below the body of the veſlel, the direction of the water | 


to the rudder will never be altered by it; nor the rudder loſe any of 
its power in ftecring the veſtel, provided they ſo regulate the keels, 
when ſhe is upon her courſe, that a ſmall helm may then keep her 
ſtcady. There is only one time in which theſe keels will not anſwer 
every purpole of the rudder ; and that is, when ſailing in ſhoal water 


they cannot be lowered. And at the time when the action of the 


rudder 


( 29 ) 


en ader is moſt wanted, theſe keels will be of great ſervice; no danger 
thun ea veſſel ever mifling ſtays; put the helm a-lee, half down only, and 
owncave up the after keel, the veſſe] will come round inſtantly. In tack- 
oo about theſe keels will ever manage themſelves without any aſſiſt- 
rain, ce; for the centers upon which they traverſe, being two feet fix | 
bouMches from the fore, and but two feet from the after ends of the mor- 
to ces, there is of courſe fix inches more ſurface before the center than 
t up, Wbaft it, for the water to act againſt ; conſequently the very preſſure 
hich r the water, by the veſſel's foicing to leeward, will always keep the 
ding ore end to windward ;z and yet at times, if ever it might be neceſſary, 
h it hey might eaſily be put over the contrary way: by means of a tiller 


———— ——  — — — 


—— 


d. ich a ſcore cut through the end, the width of the thickneſs of the 
rom Meel, to fit to any part of it that may be moſt convenient to put it to, 
of a will require but little ſtrength to put them cver, there being only 
allel e reſiſtance of ſix inches ſurface. 
de- Nor will theſe keels, in this diagonal direction, when let down, in- 
ore che ſtability of veſlels, ſo much as thoſe in a plane with the keel; 
will dut there will be a quantity of water in theſe wells more ; they being 
(ſee Nider at the two ends; and ſome of this water when the veſlc] inclines, 
che oill, by lying to leeward, injure the ſtability, but not much, as the 
the Mveight is principally below the center of gravity, 
ater WS Should a veſſel in an engagement, or by a gale of wind, loſe either 


ion, pf her maſts, and is obliged in the firſt inſtance to make the beſt of her 
ay, or in the ſecond to make for the firſt port ; let them croud what 


ater Wi an vas mw can upon the other two, and ſhould the center (velique) 

we f the preſſure of the wind upon the ſails be either before or abaft 

fel Wi be center of gravity, it can always be counteracted by means of theſe 

kes Wee 15, and the veſſel rendercd povernable by her helm. 

the BH Or ſhould a veſſel at fea unfortunately loſe her rudder, an excel- 

ing ent ſubſtitute can be made of theſe keels, which will anſwer every pur- 
Wo of it that I am acquainted with; and ſhould there be any inſtances 

jn in which they would not, the co-operation of the fails I do imagine 

re- would be ſufficient without any rudder whatever. 

free I hope therefore theſe imperfect hints will induce ſome more judi- 

bly Wl '0us men to make thorough inveſtigations of the uſeful properties of 

vil WW bcle ſliding keels. In the mean time I beg leave to ſubſcribe myſelf 

not Dear Sir, Your very humble ſervant, | 

| to Rotherhithe, Dec. 11, 1793. a 

and 

the F — ——— — — rr ³ͤ 
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d: To Mr. SE WELL. 

ter 8 I R, 


of RAVING peruſed a few of the late European Magazines, the 
Covers of them engaged my attention, as containing ſome pub- 

her lications on the ſubject of Naval Architecture, and it was with plea- 
ver lure I obſerved that a Society had been inſtituted for promoting 
ter improvements therein, Being accuſtomed to Shipping from my in- 
* ach, and for ſome time perſuaded that there was conſiderable room 
tor 


* — 
—ͤ—— 
— 


16899 


for improvement in the conſtruction of ſhips, as well as in the mar. Here 
ner ot fitting and ſailing them, I ſhall take the liberty of communi-MW-i : 
cating my thoughts to you on the ſubject, in hopes I may be able riot w 
throw out ſome hints that may be improved upon, and perhaps ren. hat 
dered uſeful to the community, 1aſt 
I need not point out the confequence it is to a commercial countryſiiihe f 
as this is, having her navy and her merchant ſhips conſt. uted in ation 
manner to give them an advantage in point of ſailing over thoſe he. 
her enemies and competitors ; and though it cannot be ſuppoſed after: im 
the ſtate of perfection we have already attained, any very conſiderableMilfa+ th 
improvements are to be made upon the preſent ſyſtem, yet in objet ap- 
of ſuch conſequence, every improvement is worth attention, ande ore 
may comparatively be ſaid to be of importance. Wc llc 
For this purpoſe I think it eſſentially neceſſary to find out the mould WW cad 
of a veſſel of a given length, and with the ſame canvaſs that willproz 
carry the moſt goods and ſail the faſteſt, this being equally advanta ae 
geous for ſhips of war, as wel] as for merchant men; as the former iſ ive 
would thereby carry more or heavier guns; and the latter, by carry-WWp- i 
ing more goods, become more profit ible to her owners. eh 
There is one general rule by which a veſſel may be conſtructed to be 
carry the moſt and ſail the faſteſt; which is, to encreaſe her length MWWair | 
without adding to her breadth or depth: but this if carried to an - 4A 
treme becomes dangerous; ſuch a veſſel will not riſe or lift in a ſean | 
like a ſhorter veſle] ; ſhe will ſtrain more, and be very liable to have Wu! 
the ſea break over her, and carry every thing off her deck; ſome judg · Mens 
ment is therefore neceſlary in preportioning ber length, which may Hanc 
be encreaſed in thoſe veſſels that generally navigate ſmoother ſeas, ot hre 
are not intended to be deep loaded, ee 
I have ſeen on the Cover of the European Magazine for September te 
laſt, three Models that were tried by a Mr. CyaPMAN, a Swediſh Sit 
Gentleman; and from the ſeveral experiments he made, it would ap-! 10 
pear, that when a veile] has but little way through the water, her ex- WW": 
treme breadth in order to ſail faſt, ſhould be about the Midſhip, and WW" 
that in proportion as ſhe moves fatter, an advantage would reſult from r 
her extreme breadth being further forward, _ We 
With all due ſubmithon to Mr. Chapman, I think he has not © 
made a fair experiment, nor can I fee any reaſ»n why the fame Mo- 
del that goes faſteſt through the water with a ſmall power of move- Wi"! 
ment, ſhould not go proportionably faſter when the power is en- 
creaſed, unlefs there is ſome other cauſe beſides the natural reſiſtance < 
of the water to prevent, * 
Some time ſince I was in company with ſeveral gentlemen, when r b 
the ſubject was debited, whether a wedge would paſs through the wa- hin 
ter quicker with the ſharp or blunt end foremoſt. We agreed to make er 
a trial, and it was clearly proved to the ſatistaction of us all, that reg 
with ſuch force as we applied, which was by means of pullies andes. 


weights, the w«dye went conſiderably faſter with the ſharp end fore- ne 
moſt, than with the other end. This led me to think, that it was 
equally material tor a veflel to fail faſt to have a fair entrance for the 
water forward, as to have what is called a clear run aft, Tul 
he 


3 4 2 * 


as 


C0 3 


The reaſon why Mr. Chapman's Model with the extreme breadth 


inc acct to the ſtern, had the advantage over the others, when forced 
m. & through the water, I believe aroſe from its being the leaſt put out 
tor what I call its proportion, the force being no doubt applied to 


_- 


hat may be called the ftern of the modet«r veſſel, inftead of her 
1aſt : the reſiſting fluid has a tendency to elevate the bow, and fink 


try re ſtern of all veſſels paſſing through the water, and when their mo- 
n 1iiion is rapid, alters their trim very conſiderably, as may be obſerved 
> off hen a boat is towed faſt aſter another veſſel, Now this alteration of 
free im will affect a veſſel leſs, that has her extreme breadth far forward, 


W.- the broad and bulky part that impedes her progreſs moſt, is raiſed 
edi part out of water, and the ſharp part only is ſunk, which paſſes 
and ore eaſy through the water. Was the matter to be reverſed, and the 
eſſe] drawn the other end foremoſt, the broad part would be ſunk, in- 


v0 cd of the ſharp part, and it may eatily be conceived would retard her 
will progreſs much more conſiderably. Had Mr. Chapman put weights 
nta. a each of his Models, and ſhifted them forward and aft, he might 
mer ive aſcertained, whether the Model had the ſame advantage when 
11 faſt through the water, that it had when paſſing flow ; oc if 
eh ad fixed ſomething to anſwer the purpoſe of a malt, and applied 
| to tie power to that inftcad of the Model itlelf, it would have been a 
12th Wai experiment. 
ex- A ſhip being impelled through the water by the action of the wind 
fa n her ſails, and theſe being elevated a conſiderable height above her 
nave ul, it follows, the preſſute of the ſails, eſpecially the lofty ones, 
ado WW to fink her bow and raiſe her ſtern, which ſerves to counterba- 
may WW ance the natural tendency. of the water to raiſe her bow in paſſing 
„ ot Þrouvgh it, and perhaps the one may generally be about equal to the 
Wot her; though it muſt evidently be the caſe, that for a ſhip to ſail the 
nher {te!t, ſhe tnaould alter her trim when carrying lofty fail, from what 
-diſh WW: (101d be when carrying low fail only. 
| ap- Ie has been ſaid, that the form of a fiſh that ſwims faſt would in ſome 
ex-ocaſure be a proper model for the bottom of a faſt ſailing veſſel, 
and aq that the dolphin, one of the ſwifteſt fiihes, has its extreme breadth 
from r forward. Although a fifh that ſwims faſt is unduubtedly formed 
roper for the purpole, yet as the paſſage of a fiſh through the water 
not ©ccalioned by the movement of its tail, it is probable the fiſh that 
Mo- sis xtreme breadth far forward, may be enabled thereby to give 
ove- Wie play or v.bration to its tail, and by that means accelerate its 
en- allage more than from any advantage of that particular form in di- 
ance ng the water. The dolphin is in other reſpects well formed for 
Ihe purpole, being of a conſiderable length in proportion to its breadth 
yhen r bulk. Although, from what has been ſaid, you will conclude 1 
— hink it a material point to give the ſhip a fair entrance forward; 
nake ere are other ci cumſtances which make it proper that her extreme 
that realth ſhoul be before the midſhip, particularly on account of her 
> and eering; and I ſhould think if it was placed at about one third of-her 
fore- WT 2 Þ from che ſtern, it might probably be as advantageous as any 
t was rher poſition. 
the n 0:4 to find out the mould that beſt unites the two properties of 


| Ailing lait and carrying moit, I think no better means can be uſed 


than 
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than by models drawn through the water, by means of weights and 


pullies; although I am aware, that the ſwell of the fea and the rolling 


of che veſſel will make a difference, and prevent its being a certain rule 
to determine by; there will be a difference in the ſailing of two vel. 
ſels in a rough lea, that ſail equally alike in ſmooth water. If the 


beſt model can be aſcertained for uniting thoſe two properties, ſa-ling 8 
faſt and carrying moſt, it will be no difficult matter to find out the! 


variation that will increaſe the ſwiſtneſs of ſailing, with the leaſt 
diminution of what ſhe is to carry. | 

i have not yet ſpoke to a matter. that I think of material conſe- 
quence to merchant ſhips, and which is the principal motive for my 
preſenting you with my obſervations. 

It has been a general cuſtom for all merchant ſhips that are em- 


ployed where diſpatch or faſt failing is not conſidered an object of con- 


ſequence, to be conſtructed io as to carry the molt goods for their 


dimenſions z and in order to make ſuch veſſels fail tolerably well, to fi 
give them large maſts and yards and a great deal of canvaſs, by which 


n. eans the expence of rigging and canvaſs is very confiderably in- 
creaſed, as well as that ſuch veſſels require more men to navigate 
them, and of courſe more proviſions, water, ſtores, &c. and the con- 
ſtant daily expence of ſuch ſhips, with the wear and tear of their 
materials, is much greater than need be, were they rigzed light and 
ſaiied with fewer hands. 


I have been an eye-witneſs to a loop of war, with only her three 


top-ſails ſet, Icading the way, and, as far as I could fee, kept before 
a loaded merchant ſhip that carried all her faiis, except ſtudden ſails, 
the wind being about two points abaft the beam. This ſhews how ma- 
terial a matter the mould of a ſhip's bottom is to make her pals quick 


through the water; and though there is no occaſion for ee 2 
or 


common merchant ſhip to tail equally faſt, yet if a veſſel deſigned 


a trade where diſpatch was not an object, had a bottom formed for 
ſailing faſt, I think it probable that ſuch a veliel, with about half the 


canvaſs uſually given to full dailt veſſels, would, upon the average, 
make her paſſage in the ſame time; the light rigged veſſel would be 


able to carry ſail much longer than the heavy rigged one, and would 
probably make up in blowing weather, all the other gained on her in 


moderate weather. 


Admitting that this calculation may be carried tos far, I think it 
muſt be evident that great advantages would reſult to the merchant, 
from conſtructing his veſſel to fail faſt, and rigging her ſuitable for 


her intended trade, Suppoſe a fharp built velicl of dimenſions to D 


carry 300 tans of goods, a little extra in the colt of her hull would 


be the only additional expence beyond that of a common merchant 
ſhip to carry th: ſame; her maſts, yards, and ſpars, ſhould be about 
the ſame dimenſions as are uſual for a full built ſhip that carries but 
200 tons, except their being lomewhat ſtouter ; the rigging and fails 


would be ncarly the ſame as for the thip of 200 tons, only the ſtand- 


ing rif2ing of a larger ſize, to enable her to carry fail the longer inf 
blowing weather; the anchors and cables nearly the fame as ulual for 


Kips ot her dimenſions; but all other expences of maſts, yards, rig- 


, ging | | 


22 2 . "a... mn 
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ag | ging, and ſails, would be but little more for the ſharp ſhip that carties 


ue Zoo tons, than for the full one that carries but 200 tons; and if ſome 
c- machinery is made uſe of to aſſiſt in weighing the anchor, the ſame 
the number of men would navigate the large veſſel that does the ſmall 
no one; of courſe, the firſt coſt (excepting the hull), the wear and tear 
the WW of rigging and fails, ſcamens wages, proviſions and other ſtores, 
aft I would be but little more for the large than the ſmaller veſſel ; the large 


ſhip would ſteer eaſier, ſtrain leſs in blowing weather, and in ever 
fe- reſpect be a ſafer veſlel. Caſt- iron cog-wheels fixed to the windlaſs, 


my with pinion wheels to work in them, would give ſo great an additional 
W purchaſe, that a few hands would weigh the anchor in leſs time than 
m- is uſually done, The additional Cuſtom Houſe expences on account 
n- of cxtra-tonnave,; wich the ſmall additional expence of keeping the 
eir hulhof a larger ſhip in repair, would be no conſideration compared to 
to WW tic advantage in other reſpects; and I ſhould have no doubt but that 
ich the would, upon the average, make her pailages as quick, if not 
in- bpooner than the ſmaller veſſel, having greatly the advantage of her 
ate in blowing weather and when cloſe upon a wind. | 
on- | ſhall juſt mention one circumſtance that I think may be worth 
geit attending to, as a means of preferving the health of ſeamen : It fre- 
and WW quently happens in merchant ſhips fully loaden, that a ſmall confined 
place is left for the men to ſleep in under deck, where there is no 
are means for a proper circulation of air; and in ſhips of war, many of 
fore WW the cicw ſlecp on what is called the hollop-deck, below the fighting 
ils, deck, where the circulation of air is as much interrupted : the con- 
ma- Wl fined air mult by this means become very unhealthy ; and I think 
lick the belt mode of relief is, to force a quantity of freſh atmoſpherical 
ig 2 air into thoſe confined places, which will drive out the bad air, and 
for may be dove cither by a pair of common fmith's-bellows, or a wooden 
for or metal one conſtructed for the purpoſe, with a leathern hoſe or pipe 
the fed tothe nozzle of the bellows and led to ſuch places as require 
age, Wl {wot air; the bellows being worked upon deck would draw in the 
d be WW freth air, and the heſe would convey it to any part of the ſhip, and 
ould WY thus cxpc! tac air that became unwholeſome. 
er in I am Your's very reſpectfully, 
THOMAS CLIFFORD, 
k it 
"ol No. XXXII. 


s to 2 ESCRIPTION of a MACHINE for meaſuring a SHIP's WAY. 
ould BY Ina LETTER from FRANCIS HOPKINSON, Eſq. to Mr. 
-hant if JOHN VAUGHAN. 

bout! { From the Third Volume of the AMERICAN TRANSACTIONS. ] 


s but IN the Second Volume of our Philoſophical Tranſactions, I pub- 
ii liſhed a Deſcription of an Inſtrument for meaſuring a ſhip's way 
tand- through the ſea. I have not heard of any objection to the principles 
er in go" which ſuch a Machine may be conſtructed, but it may probably 
al foray ive been thought too complex for general uſe. As this object, ſhould 
„ rig- it be accompliſhed, would be of great importance, I have made an- 
ging other attempt to the ſame purpoſe, in which, if there ſhould be no other 
bliection, the want of ſimplicity cannot reaſonably be complained of. 


Vol. II. Part IV. D Cloſe 
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Cloſe along the ſhip's bow is a copper pipe, about two inches in 
diameter, extending downward as low as the keel, and upward above 
the water line: when the veſſel is loaded, this pipe muſt be ſo bent] 
at the bottom, that its orifice may be directly oppoſed to the line of 
the ſhip's progreſs, and project but a little way beyond the keel or 

cut- water; the upper part of this pipe muſt alſo be ſo bent, as that it 
may enter into the forecaſtle, through a hole made for the purpoſe, MF 
above the water line. The pipe ſhould be ſecured in its place by ſta- 
ples or clamps. 


Wil jt On the top of this copper pipe ſhould be a cover to be ſcrewed on, 

0 and through the cover a hale muſt be made for the admiſſion of a glals i 

N tube, of the ſtze of a common barometer tube, and cemented there: 

"0 j the ſea water will rife in the copper pipe to the general level of the. \ 

WIL ſea, but will not appear in the glals tube, becauſe the copper pipe “““ 
Wi enters the ſhip above the water line, as before obſerved ; but if ai 


quantity of oil be poured down the glaſs tube, the ſurface of the oil *" 
will riſe and become viſible in the tube, on account of the ſpeeife <! 


"TA difference between cil and fea water. This glaſs tube muſt be fur-| 1 | 
10 1 niſhed with a ſcale for meaſuring the different heights of the oil, the © 
1 cypher or (o) of the ſcale being on a line with the ſurface of the oi © 
. when the ſhip is at reſt or makes no way; but when ſhe is in a pro-. 
10 greſſive motion, the water contained in the copper tube, together oh 

| with the column of oil in the glaſs tube, will be forced upward in pro-W © 

| portion to the velocity with which the veſſel proceeds, which will beg“ 


aſcertained by the different altirudes of the ſurface of oil viſible o 


the graduated ſcale: the glaſs tube ſhould be made to run ſome depth =" 


. into the copper pipe, and alſo be of a ſufficient height above, to al- i | y | 
jj low room for the vibrations of the column of oil when the ſhip is agi- eln 
e fated by the waves, When the ſhip has got every thing on board, and * 
! wht ſhe is under no way, the ſurface of the oil muſt be regulated” © 
he by bringing it even with (o) or cypher of the ſcale ; and this exami- pay 
tion ſhould be frequently made, on account of the conſumption ci i 
proviſions and other wafte that may alter the ſhip's draught of water. Wi c 
In taking donn the reckoning from the ſcale, the moſt favourabl:ii 
moment fhoald be watched for « fair obſervation, viz. when the ſhi he 
. is proceeding with an average velocity, not when ſhe is in the acta wp 
60 Munging into or rifing above the level of waves, as this would ſen- “ 
%% übly affect the truth of the ſcale; but a little experience would oof - 
| mak: the uſe of the Inſtrument ſamiliar, 1 - 
BULL — — — — 1 
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W DESCRIPTION OF A SPRING-BLO CR, DESIGNED TOP» 
0 ASSIST A VESSEL IN SAILING. n 
Mi By FRANCIS HOPKINSON, Eſq. of Philadelphia. 
% {From the TRANSACTIONS of the AMERICAN PHILOSOPHICA 
i 605 SOCIETY, ] 
. The Magellanic Gold Medal was giten to Mr. Horkivsow for this Invention 
WH Lis an acknowledged fact, that when the ſhrouds of a veſſel a 


braced very tight, ſo as to prevent the maſts from having any pl 
or ſpring, the will not fail as tait as when her maſts ate permitted 
br 


Ove 


dent? 


2 of 
| or 


at it , | - 
ud is obliged to heel from the blaſt, until a progreſſive motion, ade- 


oe, 


ſta- 


lat a En unprofitable expenditure of the ferce which ſhould puſh her for- 
ere 
| the Wi 
if af 
e oil 
cihci 
fur 


the. wy 
f A ſtationary with reſpect to the two additional knots, and will 


pro- equire ſome time to get under way, as to them. 
ether 
pro- 
11] be ; a e 
le ou ving her time to g under way, and occaſioning an eaſy tranſition 
depth 
o al- 
agi - 
„ and 
1latelf 
xami-· 
on "ol greater extent, and wich more ſecurity, 
water ns = WESLEY 

arabl:l 
e ſhi 
act of 
| ſen 
I ſoonlf 


E Oil 


he wind, 


id ſlipping to leeward. 


(8 1) 


s in pend a little to the impulſes of the wind. The reaſon is, that the 


wind is ſeldom uniform in its force for any length of time, and it is 


Wim poſſible that a ſudden increaſe of impulſe ſhould inſtantaneoiſiy com- 


municate a proportionable velocity to ſo heavy a body, placed in a 


Peſiſting medium of fo great denſity. 


In fuch caſe the veſſol is forcibly preſſed intp or againſt the water, 


uite to ihe force impreſſed, can be communicated to the whole maſs, 
ut theſe ſudden preſſures againſt the water, and this heeling of the 
eſſal, are great obſtacles to faſt ſailing ; inaſmuch as they occation 


ard, 

When a veſſel firſt hoiſts her ſails, although ſhe may be in a ſitua- 
jon to receive the full impulſe of the wind, yet ſhe will not imme- 
{lately proceed with the velocity which ſhe will afterwards acquire 


rom the ſame force; having not yet got under way, as the ſeamen ex- 
preſs it. Upon the ſame principle, when a veſſel is failing at the rate 


Pf five knots, if a ſudden biaſt of wind ſhould come, which would 


enable her to make ſeven knots, ſhe may be conſidered as being per- 


Now the effect pro- 
juced by relaxing the ſhrouds is, that the malt, receiving the firſt im- 


&:icfion of the wind upon the ſails, acts as a ſpring, and, yielding 


o the impulſe, gradually commuaicates motion to the whole veſſel, 


rom one degree of velocity to another; ſo that her way 1s not Checked 
y her being ſuddenly urged againſt the reſiſting medium, on the ac- 
eſſion of every new force impreſſed. 

But the misfortune is, that this advantagzous uſe of the maſt can 


Pe exerciſed only to a ſmall extent; for, it it is allowed too much 


Jay, it will be in danger of breaking. 
The object of the preſent propofal is, to enjoy the fame benefit to 


The maſts, yards, and rigging of a ſhip receive the firft impulſes of 
All theſe are in ſome degree elaſtic, Every twiſted 
ope is a ſpiral ſpring, and every ſpar capable of being a little bent. 


Put let us ſuppoſe that the ropes were all compoſed of ſtraight ſtrands, 
Wat the maſts and yards were infl-xible, and the fails made of thin 
ot wood. 

ind, would make but little hcad-way, whatever the ſhape of her 


In ſuch caſe, I ſuppoſe that the veſſel, in ſailing by the 


vttom might be, but would expend the force of the wind in heeling, 
If this is true, her ſailing muſt be conſidera- 
py filled by any means that fhall increaſe the active ſpring of her 


igen. For this purpoſe I have contrived what I call a 8PRING- 
c, to pe applied to all ſuch parts of the rigging as will admit of 


wich ſafety and convenience, and where its operation will be moſt 


$I vantagzous ; but particularly to the ſheet-ropes, and, if practicable, 


d the dead eyes, in lieu of what are called the chains. 
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DESCRIPTION OF MR, HOPKINSON'S 8PRING-BLOCE. 


prevent its further extenſion, and, if ſtrong 
effectual fecurity againſt failure. 


A. Fig. 1. is a block 
made in the uſual 
manner, havinga ring 
or eye, B. at one end. 

C. is a ſpiral ſpring, 
linked at one end to 
the hook D E. and at 
the other to the ring 
F. which is to be an- 
nexed, by a ſtaple, to 
the timber-head, or, 
by ſome other means, 
to the place where it 
is to be applied. The 
ſpring C. muſt be of 
well-tempered ſteel, 
and proportioned in 
itrength to the ſervice 
it is to perform. With. 
in the cavity or pipe 
formed by the ſpiral 
ſpring, there muſt be 
a chain of a ſuitable 
ſtrength, called achecł- 
chain (repreſented ſe- 
parate at G.), con- 
nected by links to the 
hook D E. and ring 
F. When the ſpring 
is not in action, this 
chain is ſlack; but 
whenthe ſpiral ſpring 
is extended, by the 
force of the wind, as 
far as: it can be with- 
out danger of injury, 
the check-chain mul 
then begin to bear, to 
enough, will be an 


Fig. 2. repreſents part of the gun-wale of a floop, with the ſpring- 
blocks in action, one of them hooked to a ſtaple in the timber-head, 


and the other to the corner of the jib, 


My expeQation is, that a veſſel thus furniſhed will be leſs liable to 
heel, that ſhe will receive the impulſes of the wind to better advantage, 
and fail with a more lively and equable motion than if rigged in the 


common way. 


T W. 
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J4 5 No. XXXIV. 

1 T Mr. 8 E W E I. I. 

. 8 Rotberhithe, 15th Auguſt 1794. 

2, ili A® an anſwer to the following queſtion may aid the Improvement 
to of Naval Architecture, I flatter myſelf you will have no 
at WW obj<ction to inſert it in your Magazine, and which I ſhall eſteem 

ns as a particular favour, 

n- BSuppoling a veſſel of any form, preciſely of the ſame weight as 
to water, and acted upon by a certain force at a particular extremity of 

or, WS the velle] ;; 

1s, In what direction (upward, downward, horizontally, &c. ), moving 
it WW through water, would it obtain the greateſt velocity? 

ne | wiſh to know from any of your Correſpondents or Readers, 
of do enable me to form a clearer idea of the ye/{:tution of the fluid, as the 

el, WH ;cliftance is exactly the ſame ; and which will much oblige 

in Your occaſional Correſpondent, E 

ice | 

th. 8 — —— n — » 

ipe al 

ral A No. XXXV. 

e OBSERVATIONS ON THE USE OF IRON KNEES, AS 

.:. FASTENINGS FOR SHIPS, &c. &c. 

ſe- By Mr. THOMAS NICHOLS. 

n- i As Iron Knees have been ſucceſsfully introduced as faſtenings, in 

the Wl 4X the Eaft India Company's ſhips, by Mr. SxopGRass, inſtead of 

ing ©:k, the Commiſſioners of the Land Revenue, through him, have been 

— = {uccd to recommend them for faſtening of our men of war; but as 

his I 


the adoption of this mode may be attended with very great and ſerious 


but couſequences to our navy, it certainly ought not to take place, in an 
Ng cicnſive manner, but upon the cleareſt proofs of its utility. From 
the giving this ſubject all the conſideration in my power, and from atten- 
as WF tively examining the ſtate of the iron faſtenings on board ſeveral Lndia- 
th- WW cn, I am perfectly ſatisfied that, however well Iron Knees are ma- 
ry, Wa "utaftured, they are much inferior to thoſe of Oak; and of this opi- 
wit nion are all the ſhip-builders with whom I have converſed, except Mr, 
„o SxopGrAss, As Iron Knees ſpread a much leſs ſurface, they cannot 
an keep the parts to which they are united ſo ſteady and firm as thoſe of 
as; nor is iron ſo elaſtic as wood, therefore more liable to give way 
ng- and break; nor can Iron Knees be ſo ſecurely faſtened as Oak, being 
ad, of a much (maller ſubſtance ; and the holes in the iron muſt always be 
larger than the bolts by which they are ſecured, and therefore ſubject 
e to to work looſe, which is exactly the reverſe in thoſe of oak. On the 
ige, hole, I am not able to perceive that the introduction of Iron Faſ- 
the tenings into our men of war, as propoſed by Mr. SNoDGRAssS and 
Others, can be attended with the leaſt benefit, but may be productive 
. ot much miſchief. Though this mode of faſtening may anſwer very 


well for the Eaſt India ſhips, it does not follow that it would ſor our 
D 3 men 
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men of war: the topſides of Indiamen are much eaſier ſecured than ur 
thoſe of men of war, particularly of two and three decked ſhips ; there b 


not being in the former that immenſe weight of guns, maſts, yards, I 
ropmaſts, ; rigging, fails, anchors, Cg. hanging to them, and of courſe Wi ont 
not near the ſtrain upon them, nor are they ſub; 'eft to work ſo much: ary 


g and I 


2 our men of ben being ſo iecured as they are with lodgin 
&c. "of good > 


anging knees, riders, breafſt-hooks, tranſom-knees, 


Engliſh oak, are enabled to keep the moſt tempeſtuous ſeas in the Bri-Mact 
11/þ Channel, and Hay of Bije , in the winter ſeaſon, without giving les 
out or complaining ; and | Letieve it will be allowed, that more try. A 
ing ſituations than theſe, in general, are not to be found, for deter. ar 
mining the ſtrength of ſhip s. The unfortunate Royal 2 at the Mol 
time ſhe met with that ſhocking accident at Sil bead, was four or five and 
and twenty years 01d, and had i:ood the ſeas in the Britih Channel and bee: 
Res of Biſcay, many wintcrs, like a rock, aas, 
Would it be prudent then, would it be conſiſtent with reaſon, mig 
to give up our approved, ſtrong, and ſècute mode of faſtening and Wl ject 
niting our ſhips of wir together with ok, for the precarious, and if pe 
a 7 may ſay inſecute way of that with iron? and 
It happens very fortunatelv at the preſent time, that we are in poſ- Wl Con 
ſ-hon of ſome inſtances of the effects ariiing from faſtening men of ſtoy 


war with fron Knees, S-veral of the ſhi ps which have deen taken Hing 


trom the French wete faitened with lron banging-knees the French 1 
never make uſe of Jedyzing-kners, either of wood or iron, as I have bei. 
feen), and it is to be e TIE that the workmanſhip of them was ex- Ifte 


ecuted extremely well, Theſe ſhips were purchaſed by Geversment, 
fitted out, and tent to ſea. It was ſoon found that, by the working of 
ehe ſhips, many of the knces were broke, others got quite looſe, with 
a great many ol their bolts entirely cut off. As the ſhips, from time 


to time, returned into port, and got into docks, and the ſtate of their TE 
knees came to be examined, they were found in ſuch a cruzy condi- 
tion, that they were obliged to be taken down and oak ones put in their ] 


ſtead, Theſe are facts to which I have been a wiineſs ; the parti- 
eulars of which may be known by applying to the records in the dock-f 
yards, | 
Though ſeveral of the thips of war which have been taken from the | 
French were faſtencd with — Knees, many of them were alſo faſt— 
ened with (mall, inf-rior oak; as large good knees do not ariſe from 
the timber with which French ſhips are built. From this cireum- 
ſtance, however, it is pretty clcar that the French prefer Wood to 


Iron Knees, could they get them, as they might always have had iron 
had they choſen it. 


I am well aware tkat the advocates for Iron Faſtenings will ſay, that ede 
as there is a proſpect of a {carcity of Oak timber for naval ules, in Wy > 
order to leſſen its conſumption, Iron Knees ought to be introduce! ane 
inſtead of Oak. But I conceive that 112 expedient would not pro- 
duce ſuch an effect; as knee-timber is only applicable to the utc ct che 
lenees, at leaſt with edvantage ; and | am clearly of opinion, that 1» WW © 5 
long as Oak Timber can be procured in this country for the ſupport dif 
of the navy, a proportional quantity of knee-timber will ariſe from it, i 
ſum̃cient ſor anſwering all. the purpoſes of carrying on the building ef Wi 


our 
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or men of war, in the uſual approved way, with reſpe& to materials, 


1 : 


as heretofore. 
I may venture to ſay, that no more iron ought to be uſed in the 


Se 0n{truction of ſhips than can be helped, or what is abſolutely neceſ- 


ſary for their ſecurity ; and wherever wood, or copper can be introdueed 
in its ſtead, it ought, in my humble opinion, to be preferred; as it 


well known that iron ſeldom fails to decay the wood brought in con- 
ict with it ; whereas copper will preſerve it: of which many exam- 
les arc to be ſeen at the Navy Ce 


After our men of war are launched and laid up in ordinary, from 


various cauſes, there is generally a humid, foul air, generated in their 
ko, ſtore rooms, magazines, between the openings of their timbers 
nd planks, and many other parts; and this air, if not carried off, 
becomes fo corrupted, as in a ſhort time to rot the parts on which it 
ads, and I believe has been the cauſe of haſtening the decay of many 
lips: in order, therefore, to guard againſt ſuch an evil, the moſt ef- 


ſectual means ihould always be uſed to take off this noxious air, and, 


® if poſſible, to introduce that which is freſh and wholeſome in its ſtead; 


Fand, perhaps, no method is more likely to produce this effect, and 


lixe, or horizontal ſection of 


ſhews the length of every 


contribute to increaſe the duration of our ſhips of war, than the fire- 


ſtoves which have lately been brought in uſe on board them, While ly- 
ing in ordinary, by the direction of the Navy-Board. 

It is a well known fact, that houſcs will ſuſtain more damage from 
being left empty and locked up in one year, than they will in ten or 


= in when occupied and fires kept in them. 
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ru CONSTRUCTION OF TEE FORE PART OF A SHIP 


THAT WILL MOVE THROUGH WATER WITH THE 
LEAST POSSIBLE RESISTANCE, 
By W. EMERSON, | 
ECAUSE the figure of a ſhip is the cauſe of her gothg well or ill, 


and of making more or leſs way through the water, I ſhall here 


| | give the conſtruction of the fore part of a veliel that will move through 
the water with the leaſt poſſi- ..... 


„ 
ble reſiſtance. 


Let DdAcC be the water- 


the water, and the hull of the 
ſhip, AB thirty feet, CD the 
greateſt breadth twenty feet, 
þC ten feet. AeE the ſtem 
and part of the keel. 

Then the following table 


"4;nate, as bc, taken at the 
diſtance Ab, or one, two, E 
three, &c, feet from A; by 
which the curve AcC is determined. 
D 4 | Length 


( 40 ) 


| Lengrh ot |Length of | Length of [Length of X 
Ab in feet % in feet. II Abin feet e in feet. 
1 0.90 | 16 6.36 | 
2 1.48 |} 17 6.04 
3] 1.96 | 18 6.92 
| 4| 2-39 | Ti 7-19 
5 2.79 207. 46 | 
| | 
6 3-17 21 7.73 
7 3:5+ | 22 7-99 
8 3-80 f 23 8.25 
9 4.22 |( 24 8.51 
10 4.55 |} 25 8.76 
11 4.87 IU 20 9.01 
144 5.46 27 926 
| 13 c48Þ 28; 951 
14| 8.78% 29| 9.76 
| 15) 6.07 30 | 10.00. 


— 


The praflice is thas : Having made AB equal thirty feet, and 


accordingly divided it into thi:ty equal parts, at the ſeveral points of 


diviſion erect perpendiculars to AB equal to the lengths given in the 


ſecond column of the table. The curve A-C drawn through the 


ends of all the ordinates is the figure of the ſhip on each fide. 
The curve AeE, which the {tem and keel e muſt be the ſame 


curve as AcC ; it the depth BE is ſuppoſed equal to BC; and the | 


ordinates be, BE, muſt all be drawn perpendicular to AB. But if 


the depth BE be taken greater or leſſer than BC, then the ordinates 


mult be taken greater or leſſer in proportion, 


Again, if CDE be the ſection of the ihip, made perpendicular to the 
axis AB, or horizontal plane CAD, and ced be any other ſection 


parallel to it, then whatever the curve CED is, all the ſections cel Ml 


muſt be 1 to it. 


If a ſhip 1s required to be built either greater or leſſer than this, 
then it is only taking a greater or leſſer length inſtead of a foot, and 
dividing it decimally, and uſing it inſtead of a foot to meaſure off the 
lengths, as in the table. 


Likewiſe, if it was required to have the breadth to be greater or 


leſſer than is here aſtigned, whilſt the length remains the ſame, then it] 
is only taking a proporticnally greater or leſſer line, inſtead of a foot, 
y that. And thus the requiſites m:y i 


and ſetting off the ordinates bc b 
be altered at pleaſure, ſtill retaining the general conſtruction. 


If any ſhip carpenter thinks fit to build a ſhip according to this 


model, it will be found to move faſter through the water than any 
other ſhip of the ſame length, breadth, and depth, and of a different 
form. The form of the curve is truly repreſented by the curve AcC. 

But it muſt be obſerved, that the curve at C, the broadeſt part, is 


nor perpendicular to the ordinate BC, but makes an angle of about i 
To avoid this, it will be proper to produce Ah 


ſeventy- ſix degrees. 
a little further, and turn the tide AC, at C, round in a curve, as quick 
ay 
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as poſſible. Or elſe make the two or three Iſt perpendicular ordinates 
ſomething leſs than in the table that tne part of the curve at C may be 
in a paralleliſm with AB, as it ought ; becauſe C is the broadeſt part. 


But though the form here given is the moſt proper for ſailing fat, 
yet perhaps it may not be ſo commodious as the common form upon 
other accounts; as for the ſtowage of goods, &. Yet privateers and 
ſuips of war made to purſue the enemy ought to be built as near this 
form as they can conveniently. For it is a matter of great moment 
either to have it in our power to come up with a ſhip we are able ta 
take, or elſe to fly from and efcape from one of ſuperior force. 

That a ſhip may ſteer well, the water ought to come freely and 
directly to the rudder ; and therefore ſhe muſt not be too ſhort from 
the midſhip to the ſtern, and towards the ſtern ſhe mult riſe well, and 
be built very thin below, leſſening gradually to the ſtern-poſt. Like» 
wiſe the muſt draw conſiderably more water abaft than atore. Io 
carry a good fail, and alſo to avoid rolling, ſhe muit be made pretty 
deep in the hold. As to the dead work, or upper part of the ſhip, 


that may be left to the fancy of the builder, or contrived to anlwer 
ſuch conveniencies as may be wanted, | 
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No. XXXVII. 


OBSERVATIONS ON SHIP- BUILDING. 


zy a MEMBER of the Socikry for the ENCOURAGEMENT of 
Naval ARCHITECTURE. 


8 II. is reaſonable to ſuppoſe, that Nature, in the formation of 

faſt-ſwimming hih, has pointed out thoſe properties wnich 
ſuip-builders ſhould imitate as nearly as poſſible in the conſtruction 
of ſhips, Examine the fiſh which iwim faſteſt ; they will be found 
to have great length in proportion to their breadth, and very little 
depth, viz. the thickneſs from the upper part of the back to the un- 
der part of the belly; they alſo carry their breadth well forward, and 
diminiſh gradually towards the tail; from whence it follows, that the 
column of water being diſplaced at once, it afterwards tends, when 
cloſing, to force them along; the rcliſtance is therefore nearly at 
once inſtead of being gradual, 

2. For the ſame reaſon that a faſt- ſwimming fiſh is long in proportion 
to its breadth, fo ſhould a ſhip. But thovgh Nature in forming fume 
fiſh to paſs the water quick, at the ſame time ſhaped others to avoid 
their purſuit by enabling the ſhort ones to turn round faſter, and 
thereby eſcape the longer ones; ſo it is withſhips. A ſhip very long 
will not wear nor tack in the fame ſpace as a ſhorter ſhip of the ſame 
force; which cannot give any advantage to the latter one over the 
ormer, unleſs they ſail alike well, which they cannot do if both are 
conſtructed on the beſt plans. A long ſhip will draw lefs water than 
a ort one, which is a good property; and the reſiſtance ar the ſtern 
being lets, the will therefore ſail faſter. Short fiſh have longer and 
larger fins in proportion to their length, and larger tails to full with 
than long fin: therefore what has been ſaid of ſhort and long fiſh in 
this cafe is not quite applicable to ſhips; for a long, and therefore 
faſt-ſailing ſhip can always overtake a ſhort one of the ſame force 
and by ſuperiorit y of ſailing chooſe her Ration either to windward or 
to keward, 3. Sup- 
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after ſhe riſes to a ſea, will again plunge deep. 


8 3 


3. Suppoſe the bow of a ſhip as in Fig. 1. A ſhip with ſuch; Bp 
bow will pitch, having nothing to ſupport her; and being too ſhary, 


Bow. Fig. 1. _ 


Water-line, as 


4. Suppoſe the bow of a ſhip as in Fig 2. Such a ſhip will nof 
pitch, having a full bow to ſupport her: tor when ſhe meets with aff 


heavy ſca, ſhe will both riſe and — eaſily. Sce alſo the bow Fig. 8 
1g. 2. 


Bow. 
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N. B. The greateſt breath at the knuckle timbers ſhould be abou 
ſour feet leſs than the extreme breadth; and as the quarters are the 
ſame breadth, the hip will be in cquilibrio, and of courſe eaſy in a 
heavy ia. | 
5. If the ſtern or run of a ſhip is as in Fig. 3. ſuch a ſhip, havinefl 
no quarter to catch her, will dip her ſtern when her bow riſes to if 
ſea, and will not be able to ſcud in a gaie of wind without a certain 
of being peoped. . 
Stern.— Fig. 4. but 
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6. If the ſtern or run of a ſhip is as in Fig. 4. (fe anon 
ge) fuch a ſhip being too ſull abafe will not ſteer, as the column 


uch tei in ;cets beyond the rudder, 
Tv, 7. 1 © run of a ſhip ſhould be neither too fine nor too full ; but 
d that the column of water ſhould e; — meet upon the ſtern- poſt; 
en the rudder will have its full power, The quarter ſhould be very 


above the water-Jine, to ſu ppor = ſhip when riſing forward to 
ſea, and alſo to enable her to ſcud. See the run in Fig. 8. in next page. 
N. B. The fathion pieces or aftermoſt timbers on either fide ſhould 
e at their greateſt breadth aſunder about fix feet leſs than the ex- 
Wome breadth and teach; the dead wood at a & of the draught of 
rater abaft. 
8. A ſhip with the bow Fig. 1. and a ftern Fig. 3. will net 
ich ſo much in carrying fri] upon a wind as a ſhip with the 
Zul! bow as Jig. 2 2. and the fiern Fig. 3. for at the water- ine the breadth 
t the bow and quarter of the 3 . {hip is more equal than thoſe 
df the 1 whereas the latter having a full bow ( Fig. 2.) will riſe 
Wuddenly at the wave, nd having nothing to ſupport he: _ (Fig. 3.) 
on dip her fl ern, and riſe ſo high forward, that at the next pitch ſhe 


Wil Uh plunge deeper 9 if the had had a ſharp bow and druck through 
ith a Ihe wave at once. ſhip of the former conſtruction will be very 
g. Vein carrying tail, = a bad fa 2 when lying-to : whereas 2 
aer ship will 1 to with {ate:v, and will be. more liable to ſhip 
ca on the after-part of the quarter: deck than forward, and — 
arrying a prefs of fail upon a wind, will frequently be obliged to 
ake in her mizen-to pl.il to prevent her pitching. 
9. If the midſhip-frame of a ſhip is as in ig. 5, which is quite 
Iemicirc'e, a bedy of that form will roll contimially and move 
Wike a pendulum. 
10. If the midſhip-frame of a ſhip is as in Fg. 6. which is a 
harp bottom, {uch a ſhip will . draw tov much water, or if 
thvwile will have no ftowave, trough tut little rolling motion, 
nd may fail well if of a proper ler oth : ind breadth. 
lidſhip- frame. — Fig. 5 N idthüp- trame,— Fig. 6. 
bout E 
e thei 
in a 
winch 
to in 
aint; 


IT. If the midinip-irome of a ſhip is as in ig. 7. which is like 
a louare Hex, fuch a ſhip will, no doubt, have the 1-aft roll: ing motion; 


but as ſhe will never y. * to the ſea, cove: y wave Will make a breach 
—_—_ CO... ! h. I. Nlidſhip-! rame. 
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12. The futtocks of a ſhip ſhould therefore be ſtraight ; to obtain 
wh'ch, and ſtowage, the floor muſt be flat, with or witnout a riſing 
is of no conſ<quence; if with a riſing, ſhe will probably draw more 
water than without one. | 

13. As a general rule to go by in the midſhip-frames of all ſhips, 
let their draught of water be what it will, take and draw a right- 
angled parallelogram ſimilar to Fig. 8, —divide the floor into four equal 
parts: at the water-line ſet off on each fide five or fix inches; draw 
the lin.s from thence ſtraight to the fourths of the floor; draw alſo 
lines from the water-line to the height the extreme breadth 
ſhould be (ſuppoſe {ix feet in ſhips of the line and five feet in fri— 
gates): by rounding of? theſe lines you will obtain the midſhip-frame, 
and have a ſhip with a flat figor, a ſtraight futtock, and the extreme 
breadth fo placed, as to render her not only able to carry fail, but, if 
of the line, to fight her Jower-deck guns in a fea wh-n other ſhips 
cannot venture to open their ports. 

Fig. 8. 
Midfhip-trame. 
After- body. Fore body. 


> J Extreme Breadth, 
|. - = 0 Water-line. 
f | a///b : 
... N e ee eee eee 4 
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N. B. If the floor has a riſing where it cuts the ſtraight line 
at à, meaſure the diſtancg from thence to the floor, and ſet off that 
diſtance one-third more or lets outwards to increaſe the breadth of the 
fivor which res to 6, : 

14. It the extrenie breadth lays at the water-line, or below it, in 
a ſhip, every inch ſhe heels ſhe will expoſe a Jcis half breadth on her 
inclined fide to the fur face of the water, aud of courle be crank, and 
come at once to her hearings. A ſhip whoſs lower-deck ports are 
Jow, but whote extreme breadth lays at the lower cill of the ports, 
will fizht her guns better in a fea than a ſhip whoſe lower-deck ports 
are higher out of the water, but whole extreme breadth lies below 
the water-line, - 

i5. To place the extreme breadth properly in all ſhips, it ſhould 
lay tix feet above the water-line in ſhips of the line, and five feet 
in frigates. The water is like fo many perpendicular wires ſup— 
purtinz a ſhip's body; the greater half breadth ſhe expoſes, the 
more of theſe points wil] bear to {ſupport her inclined fide ; fo that 
eycry inch ſhe heels, ſhe becumge inffer, 

30, AN 


th, 
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16. All ſhips ſhould be built to ſail upon an even keel, by which 
they will not be eaſily put out of trim; and as the keel will then 
be ſtraight from the ſcarfing of the ſtern to the ſtern-poſt, they 
will lay a-ground without training, which in merchant-ſhips is 4 
good quality. A ſhip ſhould carry, her breadth weil forward, aud 
irom her midſhips aft diminiſh gradually: the ſeveral water-lines 
ſhould be fair, and without hollows or concave lines, which latter, 
in the conſtruction of a ſhip, impede her progreſs through the water. 
See Fg. 9. l 

Fig. 9 


17. The ſtern-poſt of a ſhip ſhould be perpendicular, and her ſtern 
ſhould not overhang: the former gives the water a better opportunity 
of cloſing upon the rudder, and the latter contributes to caſe her when 
dipping her ſtern. 

18. The ſtern of a ſhip ſhould rake a little: it gives an appearance 
of lightneſs, and does not injure her. Whether the hawſe- pieces (viz. 
the timbers which rife to the ſtern from the knuckle timbers) are 
produced raking, or are built up bluff, like a Dutch fly-boat, is of no 
conſequence in removing the column of water, 

19. Shingle ballaſt is bad for 'two reaſons : the firſt, becauſe it 
creates damp vapour below; the ſecond, b<caulſe it raiſes the centre 
of gravity, If there was only iron ballaſt in a ſhip, ſkids might then 
be fixed fore and aft for the ſtowage of the ground tier, A ſhip 
would then carry fail better, and a perfect plan of the hold be 
delivered to the captain, when the ſhip was commiſſioned. 

N. B. The French Ordinance de la Marine for 1786 aboliſhea 
the uſe of ſhingle ballaſt. The Iphigene, French frigate, had only iron 
ballaſt; and, from its being properly ſtowed, ſhe was very eaſy in a 
ſea when under her courſes. Her extremities were not overloaded 
with cannon ; for ſhe carried only 13 guns of a ſide, although ſhe had 
room for 15. She was the beſt fea boat, and faſteſt ſailing ſhip, 
perhaps, ever built, Her length was ſomething more than four times 
her extreme breadth, and ſhe drew only 15 or 155 Engliſh feet water. 
Lo prove that length contributes to faſt failing, there was a ſmuggling 
lugger, at Bouloyne-ſur-Mer, manned with 36 men, all outlawed, 
They ſaid, no veſlel could overtake them. The length of the lugger 
was 64 feet upon deck ; extreme breadth 11 feet, which Jay at the 
gunwale; draught of water 6 feet; height of the gunwale above the 
water 3 feet, x 

20, Co aſcertain the exact tonnage of a ſhip or veſſel, there are but 
three methods, | 

Firſt, —-To a cubical foot of ſalt water, weight 721bs. let any 
common dock be filled up, ſo as to make it an exact parallelopipe- 
don: let a ſcale of feet and inches be placed vertically in it.— 
When the dock gates are fhur, the folid.contents of the dock, and the 
weight 
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weight of the water it contains at any given height, will be known. 
Let off that water into a dry reſervoir or baſon; then open the doc 
gates, and let water into the dock; after which, take a veſſel in ai 
light ſtate into the dock; ſhut the dock gates after the water has rung 
off with thetide; then fill the dock, by pumping the water into it fron 
the reſervoir or baſon; the riſe of the water in the dock higher than wharf 
it originally was, is the weight of a veſſel in the light ſtate. Load thef 
veſt] to her load water- line. This additional rife of the water in the 


dock is equal to her internal capacity, which is her tonnage. 


Secondly, — Take a ſhip in a light ſtate, and let her load water-line be 
traced by a painted line from torward to aft on both ſides. Bote! 


trunnel-h les am:d{i;:s on both ſides, at the light water-line, and alſo 
at different diſtances »bove it, to the load water-line, As the ſhip 


ſettles in the water to her load water-ltoe, let cach of theſe trunnel. MW 
holes be ſueceſſi vel plugged up. 
water-line, ſhe Will contain a quantity of water equal to her internal 
capacity, which is her tonnage: then let all che ſalt or freth water ſhe 
contains be pumped out into tubs, containing half a ton each; and 


When the ſhip floats at her load 


when all the water is pumpcd out her exact tonnage will b- known, as 
alſo her beſt ſailing trim in every gradation of her immerſion, from 
her light water-line to her load water-line, 


N. B. As ſalt and freſh water differ in weight, the tubs muſt be 5 


proportioned accordingly. 


Thirdly,.— Take a quantity of iron ballaſt whoſe weight is known, | 


and load the ſhip with it to her load water-line, which will give her 


internal capacity, That mathematical calculation is beſt which? 


comes neareſt to the tonnage given by theſe methods. 
N. B. The above is intended as a gen ral treatiſe on the property 


of ſhips; but ſhould any perſon be defirous of obtaining accurate] 
information reſpecting Ship-building, I beg leave to refer them to the 
regular Publications of the SOCIETY FOR THE ENCOURAGEMENT 


OF NAVAL ARCHITECTURE, 
{6UROPEAN MAGAZINE WAREHOUSE, 
No. 32, CORNHILL, 


JAN. 15, 1795. ] 


— ———— 


No. XXXVIII. 


THE following Tranſcatian frem MoxsisuR DE ROMMUE's L'ART br 


La Marking coppears flrongly to confirm the importance of the De- 
bares which lately took place in the Houſe of Commons, on the neceſſit 
of inducing men of Science in this country to attend to the 1IMPROVE- 
MENT of NAVAL ARCHITECTURE. Ir fhews the nature of tht 
Experiments made by MonSIEUR DE RoMmE, and the fuvourable opi- 


nion of the ACADEMY of SCIENCES at PARIS ufon the reſult of them; 


and they involve conjequences which tend, if proved, to ſuch materia! 
ALTERATICNS in the FoRMs of SHIP-BODIES, that che CommiT- 
TEE for managirg the EXPERIMENTS making ty the SOCIETY Ha- 


liel 


(49) 


Llihed for the TMPROVEMENT of Naval ARCHITECTURE fully” 
meant, agreeable" to the remark in Page 8 of their FIST REPORT, 
to have applied the Apparatus (which they have erected on a Scale of 
three times the magnitude, as well as upon an mcomparably more ac- 
curate pian than was ever before attempt-d) toe examine ſuch reſults, 
only making the bodies forty feet long inflead of the fize mentioned by 
McaoNsIEUR DE ROMME ; but. this idea required more Maney than 
the SOCIETY could afferd, confytent with the other objefts they have 
in view. It is to be wiſhed that the TRANSLATION now offered 
ti the public may be, in ſome meaſure, by ſhewing the neceſſity of Ix- 
VESTIGATING BY EXPERIMENTS THE THEORY OF FLOATING 
BoplEs, the means of increaſing the number of SUBSCRIPTIONS and 
DonaTioNs % that SoclETY ſo laudably efteblifhed for the Iu- 
PROVEMENT of NAVAL ARCHITECTURE. 


T is two years ſince Monfieur de Romme preſented a paper on the 
reſiſtance of fluids, which has attracted the attention of the Aca- 
demy. The author concludes frem ſome expetiments, which are 


mentioned in this paper, that the reſiſtance ot water on the bow of 
Iz ſhip depends very little on the ſhape cf it; ſince whatever is the 
W ſhape of the bow, the reſiſtance will be nearly the ſame, provided the 


mid-{hip bend of the veſſel is not altered. The commiſlioners named 


W by the Academy judged that this ſingular reſult, ſo very different 


from every idea which had hitherto been formed on the reſiſtance 
of fluids, ought to be confirmed by experiments on a greater ſcale, 


and in compliance with their wiſhes, the author made thoſe experi- 
ments, of which we beg leave to give an account. 


Monſieur de Romme thought it firſt requiſite, in order to fulfil 
the deſign which he had in view, to compare two bows, very dif- 
ferent from each other, and which, if I may uſe the expreſſion, may 
be called the extremes of conſtruction. For that purpcſe he ordered 
ſome workmen from the port of Rochefort to make two bodies of 


Iſaips; one of which was an exact medel of The Illuſtrious, 74 gun 


ſhip, with the ſcale of an inch to a foot. This model was about 
fourtecn feet in length, and three feet three inches in breadth at the 
wideſt part, The other had the ſame mid-ſhip bend, the ſame {tem and 
ſtern poſt as the firſt, but its bow and after body were formed of right 
lincs drawn from the mid-ſhip bend to different points of the ſtern poſt 
and ſtem; the forms, therefore, of thele two models were more 


different than thoſe of any two veſſels that were ever conſtructed. 


Monſieur de Romme has compared the reſiſtance of theſe two 


WH models with different degrees of velocity and different draughts of 


water, He made theſe experiments on a canal of forty feet wide and 
ſeven or eight feet deep. On each fide of the canal was placed 
two poſts, ſeventy-five feet from each other, the firſt of which was 
ſixty feet diſtant from the point of departure, in order that the bo- 
dics might have time to acquire an uniform velocity before the ob- 
ſervations began. On theſe poſts fights were fixed, by means of 
which the moment when the floating bodies paſled the poſts was 
exactly aſcertained. A perſon with a fop-watch then obſerved the 


me in which the two bodies went through the ſeventy-five feet. 


Every 


: * 
| ' 
119 
f 
1 
5 
' 
: . 
: 
4 
: 
m_ | 
1 1 
bh | 
A 1 
br 
\ 
. 


| 


| 


— 


39 — 


-— — _ 
- — - 


= 

= I — 
— - — 
- a 


48) 


Every experiment was repeated ſeveral times, and a mean reſult was 
taken in order to obtain the greater preciſion. 

"Fhe reſult of theſe firſt experiments was, that the tuo ane at 
equal draughts of water, and moved by the ſame weight, always met 
with the fame reſiſtance. Monſieur de Romme likewiſe found that 
in drawing that model, whoſe ſurface was formed by right lines, firſt 
by the ſtem, and then by the ſtern poſt, that the reſiſtance was the 
fame. Therefore having cut the two models in two equal parts, and 
having joined the fore body of the firſt model with the after body 
of the ſecond, and the fore body of the ſecond with the after body of 
the firſt, the two bodies always moved the ſpace of ſeventy- -five 
feet in the ſame number of ſeconds, whether the motion was made 
by the ſtem or the ſtern poſt. Such are the principal experi- 
ments which were made by Monſieur de Romme : there are ſeveral 
others mentioned in his paper; but as they are not ſo interelting as that 
which we have jutt quoted, we have contined ourſelves to giving our 
opinion on the former. 

It appears natural to conclude from theſe experiments, that the form 
of the bows of ſhips has no great influence on the refiſtance which 
they find in their n through the water. Some objections may 
however be made to this concluſion. 

Firſt, The experiments made by Monſieur de Romme appear to 
want precifion, becauſe the length of each obſervation being ſo ſhort, 
the leaſt error in the time m: afured may occaſion a very great one in 
the reſiſtance. For at the ſmalleſt velocities the bodies took only 
27 to pals over the ſpace, and with the greateſt velocities, 15' or 
even fo low as from 13 to 14 was the time in which the reſpective 
experiments were made, and that when the budies were at their leaſt 
draught of water. It is certain that the ſmalleſt errors committed in 
theſe obſervations mult neceflarily have great influence upon their 
reſults; it is therefore to be wiſhed that Monſieur de Romme had 
made his experiments wich ſmaller velocities, or that he had remedied 
the fault. of the ſhort duration of the obſervations by ſome particular 

method. However, as theſe experiments have been often repeated, 
and as the mean reſult of their reſiſtance was always equal, and mores 
ever the experiments have been made on bodies of ſuch very dif— 
ferent forms, and we only now allude to the equality of reſiſtance 
of the bodies of ſuch ſhips as differ very litile in their form, 
we cannot but acknowledge that the experiments of Monſieur de 
Romme prove the propoſition which he has aſſorted. 

The next objection that may be made is, that the two fornis that 
Monſieur de Romme has compared may have experienced the ſame 
reſiſtance only becauſe they were both equally defective, one being 
too acute and the other too obtuſe, and that perhaps two other 
forms which more reſembled each other, would have had unequal re- 
ſiſtances. But it muſt be acknowledged that this would be the effect 
of very extraordinary chance, eſpecially as the experiments were 
made at three different draughts of water, the firſt at nineteen inches, 
the ſecond at ſixteen inches, and the third at fourteen ; inches con- 


iequently, 


has the ſame reſult. 


os wad cr abaft. 


pon the bow, there is no longer any neceflity of ufing 


% 
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W ſequently the compariſon was really made between three different 
W ſpccies of bollies : beſides, it is neceſſary to mention that the ſame 


chance mult alſo have happened in an experiment that is in the 
Memoirs of the Academy in the year 1767, page $02, where it is 


S ſhown that a priſmatic body terminated on one fide by two planes, and 


on the other by two curves, had the ſame reſiſtance whethet it was 


moved by one point or by the other; and we find in the works of 


Chapman, a celebrated Swrd:ſh ſhip-builder, an experiment which 

A ſolid of revolution, conic on one fide and 

pzrabolic on the other, proved in both directions the ſame reſiſtance, 
The laſt « bjetion that can be made to Monſieur de Romme, and 


W that which appears of the moſt importance, is drawn from experiments 


made on a great ſcale, | mean what they are ſenſible of every day at ſea. 
Indeed it is generally known, that if you only take a weight from one 
end of the ſhip to the other, it is ſufficient viſibly to change the velo- 
city of the veſſel. Now the moving this weight does nothing more 
than decreaſe or augment the difference of the draught of water for- 
The form of the midſhip bend remains the fame. 
How is it then that the ſmall variation that is then made in the form 
of che bow ſo ſenſibly affects the velocity of the veſſel, while the great 


differences between the two models compared by Monſieur de Romme 


do not produce any effect? We acknowledge that we ate not able to 
reconcile thele two effects. We may perhaps anſwer in favour of Mon- 
ſicur de Romme, firſt, that none of the theories that have been brought 
forward on the reſiſtance of fluids demonſtrate the effect that we have 


Wit ſtated, and that calculating according to theſe theories, the change 


with reſpe& to the refiitance which the veſſel finds when we 
augment its draught of water only a few inches, forward or abaft, 


Wwe always find the difference extremely ſmall, which leads us to believe 
What we attribute to the difference of the draught of water of a veſſel, 


what proceeds from quite a different cauſe ; as for example, from the 
ſails, owing to the alteration of the inclination of the maſts taking a 


rent poſition with reſpect to the wind, and acting conſequently in a 


ore or leis advantageous manner; or perhaps becauſe, the ſails forward 
and abaft being then boch balanced, and making a more perfect equili- 
rium wich reſpect to the direction of the combined reſult of the water 
the action 
f the rudder in order to direct che ſhip, which neceſſarily retards her 
progretſive motion , through? the water, We cannot indeed aflert 


hat theſe are the true reaſluns of the alteration of the velocities 
Wot veflcls occaſioned by 
Wy ct we are greatly inclined to believe the truth of the ſtatement. 


the difference of their draught of water, 


Ve may conclude from the examinations that we have made on the 


Wpcrinmens of Monſieur de Roinme, that if it is not preciſely true 
Poet the form of the bows of ſhips has no great influence on the 
ehitance which they find by the ſhock of the water, at leaſt it is very 


probable that the bows may undergo many variations without finding 


yy great difference in their reſiſtances, provided the midſhip bend con- 


inues the ſame. 2 
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We are under great obligations to Monſieur de Romme for 
having proved by theſe experiments this truth, which is of the 
greateſt importance in Naval ArchiteQure, and which will greatly 
contribute to its improvement. We muſt likewiſe declare that the 
Academy approves, and with commendation, of the paper of Monſieur 


de Romme, and that it is ordered to be printed in the volumes of Les 
Scavans Etrangers. 


No I. 


ON THE IMPROVEMENT OF COPPICES. BY THE 
| BiSHOP OF LLANDAFF. 


[From PRINOLE's GENERAL View oF TE AGRICULTURE 
OF THE COUNTY OF WESTMORELAND.” ] 


N ſome parts of Weltmoreland conſiderable portions of land are 


covered with copp:c2s, conſiſting principally of oak, aſh, alder, 
birch, and hazel. Theſe underwoods are uſually cut Cown every 
ſixteenth year: The uſes to which they are applied are chiefly two 
— hoops. and charcoal, The hoops are fold in the wood at 5]. a 
thouſand ; they are generally manufactured in the country, and fent 
by ſea to Liverpool; the charcoal is ſent to the iron-furnaces in the 
neighbourhood, The value of a ſtatute acre of coppice-wond, of 
ſixteen years growth, is variable from 1ol. to 15). ; and if it con- 
ſiſts altogether of oak, its price may amount to twenty guineas; l. 
for the charcoal, and 151. for the bark; it being the cuſtom here to 


peel the bolls, and all the branches of the oak, which are equal to 3 


the thickneſs of a man's thumb. 


It is an extraordinary thing to ſee any trees left to ſtand for tim- 
ber in theſe underwoods; the high price of bark is a temptation to 


cut the whole down. Fine ſaplings, from nine tv twelve inches in 


circumference, at five feet from the ground, and with bark as ſplen— 
did as poliſhed ſilver, are felled by the unfeeling proprietor with as 
little regret as it they were thorns or briars. Of late, indeed, ſome 
few owners of underwoods have left ſtandards, and if they conſult 


their intereſt the practice will become general. As this is a point 2 


denied by many proprietors of coppices, it may be of uſe to explain 
the principles on which the obſervation is founded. 


Suppoſe a ſtatute acre of underwood to be, in the ſpring of 17904. 7 


ſixteen years old, and that the whole is then cut down and ſold for 
x4]. this ſum will, in ſixty-four jyezrs (reckoning compound in- 


tereſt at 4]. per cent), amount to 172). In 1810 another fall of un- 


derwood, of the ſame value, will be made; the 141. then ariſing, 
improved for forty-eight years, in the ſame way, will produce il. 
In 1826 another 141. will ariſe from another fall of the underwood ; 


this ſum improved tor thirty-two years will amount to 49l- In 1842 Nj 


another fall will produce 141. which, in ſixteen years, will become 
abl. And, laſtly, in 1858, or in ſixty-four years from 1794, ano- 
ther fall wil] produce 144. The amount of the value of the five 


falls 


for 
the 
atly 
the 
leut 


Les 


W ite the profit which would reſult, in the 


if 2 


falls, thus eſtimated and improved, will be 3521 Let us now calcu- 
a 


me time, from the ſame 
acre of underwood, if it was managed in a different way. Inſtead of 


3 cutting the whole down in 1794, let us ſuppoſe that 150 of the beſt 


young oaks are left to ſtand for timber; the then value of theſe, at 


in o-pence per tree, is 258. this being ſubdued from 141. the value 


of the whole coppice, leaves 121. 15s, od, This ſum, improved as 
before, will amount, in fixty-four years, to 1561. (ſhillings and 
pence in theſe calculations being neglected). The next fall in 1810 
cught not to be valued at more than 10l. as 150 trees, then of thirty- 


two ycars growth, will do ſome injury to the underwood; 1ol. in 
W fortv-cig!tt years will amount to 65], 


\ he next fall in 1826 may be 
valued ar81, and at that time ſeventy-five trees ſhould be taken down; 
theſe trees will then be forty-eight years old, and worth 158. a tree, 


Wo: 561. in the whole; this added to 81. the value of the then under- 


wood, makes EAI. which, in thirty-two years, will produce 2241, 
Without eſtimating the underwood in 1842 and in 1858 at anything, 
or the value of the paſturage for thirty-two years at anything, let us 
ſuppoſe the ſeventy-five remaining trees to be cut down in 1858, being 
then cighty years old, and that they would, one with another, be 
worth 41. a piece, cr 3col. in the whole. The ſum of the profits, 
thus ariling, 15 7451. or more than double the other amount. 

It is a general opinion in this, and, I belicve, in other countries, 
that it is more profitable to fell oak wood at fifty or ſixty years growth, 
than to let it ſtand for navy-timber to 80 or 100. According to the 
price which is now paid for that commodity, either by the Navy 
Board or the Eaſt India Company, I believe the opinion to be founded 
in truth, The following obſervations contain the reaton for this 
belief. | 

it profit is conſidered, every tree of every, kind ought to be cut 
down and fold when the annual increaſe in value of the tree by its 
growth is leſs than the annual intereſt of the money it would fell 
jor :—this being admitted, we have only to inquire into the annual 
incrca!e in the value of oaks of different ages. 

in the Philo{ophical Tranſactions for 1759, there are ſome uſeful 
tables reſpecting the growth of trees, by Mir. Marſham ; from theſe 
tables the two following inferences may be drawn. 

1. That it is highly profitable to let young thriving oaks, which 
are not worth above 30s. a tree, continue ſtanding. 6 


2. That it is not profitable to let oaks of 80 or 100 years growth 
continue ſtanding. 


Three oaks marked in the tables, No. 8—-11—12, in April 1743, 
before they began toſhoot, contained eleven and one half feet of wood, 
and were altogether worth, at eighteen pence a foot, bark included, 
178. 3d. The ſame trees, fixteen years afterwards, contained thirty- 
tour and one half feet, and were worth al. 11s. 9d. Now, if 178. 3d. 
had been improved at the rate of 7 per cent. at compound intereſt 
tor 16 years, it would not have amounted to 21, 11s. 9d. and of 
conſ-quence the proprietor, by letting ſuch oaks ſtand, improves his 
E 2 | pro- 


f 1 


property in as high a degree as if he put out his money to intereſt at 
near ſeven and a half per cent, . 

Three oaks, No. 2— 3-5, in 1743, contained oog; feet of tim. 
ber, and were worth 71. 10s. 9d. The ſame trecs, ſixteen you | 
afterwards, contained 1324 feet, and were worth gl. 18s. Od. Now i 
| 71. 10s. 9d. the value of the trees in 1743, improved at the low rate 


\ 
" 


| 


( 


l 


* 
7 


| 
| 


tend of intereſt of two per cent. would in ſixteen years amount to a ſum 
"Wa exceeding gl. 18s. 6d. The proprietor then, by letting ſuch trees if 
| 0 5 ſtand, does not improve his property at the rate of 21. per cent. 

N The oak No. 1. in the third table, was worth 11. 2s. 6d. in 1757, 
Wi it gained in one year one foot, or 18. bd. in value; if it had been 
10 | worth 3os. and had gained one foot, there would have been no proht 
10 15 in letting it ſtand, as the intereſt of 308. at 5 per cent. would have 
199 produced 18. 6d. in the year; and it is for this reaſon that I have W 
ee fixed upon 308. as the value of trees which ſhould be cut down; if 
Ns bY they are cut ſooner or later, the proprietor will be a loſer, It mult 

[IH not be ſuppoſed, however, that great preciſion can attend this ob- 

N ſervation, ſince particular foils, or the greater or leſs thriving con- A 
. dition of the wood, may render it uſeful to cur down trees before Wn 
WE they are worth 308. or to let them ſtand a while longer. It ought to 
ul * be remarked alſo, that large trees fell for more per foot than ſmall ones 
We do, yet the uſual increaſe of price is not a compenſation to the pro- 

5 | N prietor for letting his timber ſtand to a great age. This may be made 
4 out from the following experiment. 
vt On the 25th October 1792, I meaſured, at ſix feet from the ground, 

i 0 the circumference of a very fine oak of eighty-two years growth Bl T7 
Wa from the time of its being planted, and found it to be 107 inches; f 
2 on the ſame day ot the month in 1793, it meaſured 108 inches. There il © 
Wl | is not one oak in fifty (at the age ot this) which gains an inch cir- 1 
| 153 cumference in one year, The length of the boll of this tree was i # 
1 about eighteen feet, it contained about eighty-four feet of timber, 

4 and was worth, at 3s. a, foot, 121. 12s. It gained in one year very i A 

441 little more than one foot and a half of timber, or 48. 6d. in value; 0 

but the intereſt of 121. 12s. at 4 per cent. amounts in one year to 
wm above twice the value of the increaſe, even of this tree, which is 2 p 
5 ſingularly thriving one. 7 
{iN T have been the more particular on this ſubject from. a public corh-M Pp 
W N deration. Many men are alarmed leſt our poſterity ſhould experience = 
Pg a ſcarcity of oak timber for the uſe of the Navy; and various means Wil „ 
of increaſing its quantity have been recommended with great judg- Wil ,; 


ment. In addition to theſe means, the making a much greater than 
the ordinary increaſe of price on timber of a large ſcantling, might I 
be not improperly ſubmitted to the confideration of thoſe who ai 
concerned in the buſineſs. If the Navy Board would give Sl. or 9. 
a load for timber trees containing ioo cubic feet or upwards, inſtead 
of 41. or 5l. every man in the kingdom would have a reaſonable mo- 
tive for Jetting his timber ſtand till it became of a fize fit for the uſt 


of the Navy ; whereas, according to the preſcnt price, it is every 
man's intereſt to cut it down ſooner, 
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W oray limeſtone, which though it contains a little clay, might be as 
W/-rviceable as the pureſt fort for Agricultural purpoſes; but, unfor- 
unately for the improvement of this part of the country, coal is ſo 
ear, that very little of this limeſtone is burned, the lime which is 
uſed in the culture of the lands being either fetched from Kendal], or 
Wrought up Windermere Lake at a great expence. As there is great 


Woplcnty of coppice wood in the diſtrict here ſpoken of, it may be uſe- 


fal for the farmers and land owners to conſider, whether the burning 


t lime with fagots in a flame-kiln, as is practiſed in Suſſex, may 


ot be a more beneficial application of the underwoods than the 
onverting them into charcoal. Even the ſpray-wood, here called 


3 Chats, which is too ſmall to be made into charcoal, and which is 


ow ſold for ſixpence a cart, or more generally left on the ground, 
Wright be made into fagots, and mixed with wood of a Jarger = ſo 


lat no part of the coppice would be loſt. In Suſſex they uſe 600 


agots, cut in the winter, and weighing when dry in the 


ring thirty-ſix pounds each, for the burning of 480 Wincheſter 


W uſhels of lime. 
— ˙ . — 


No. XL. 


To Mr. SEW E b Ibo 
SIR, 


WO BSERVING in your Magazine for DECEMBER 1794, p. 444, ſome 


very ſenfible OB>ERVATIONS and CALGULATIONS by the BIsnor 


or LANDAFF on the IMPROVEMENT of WooDLANDS and TIMBER 
in WESTMORLAND *, eatrafed from PRINGLE'S GENERAL VIEW 
© OF THE AGRICULTURE OF THAT COUNTY; and having had 
an Opportunity of peruſing a Letter written by Mr, POOKE of SaLE- 


HURST in SUSSEX in December 1793, upon the MANAGEMENT f 


WoobLANDs and TIMBER in that Neighbourhood ; if you think it 
will be acceptable to the Readers of your very uſeful and entertaining 
Magazine, the Copy here ſent 15 at your ſervice. Mr. Pook Es 
Letter was addreſſed to A. Vou do, who thought proper to in- 
ſert the greateſt Part of it in bis TouR THROUGH SUSSEX, in the 
ANNALS CF AGRICULTURE, No. 123; p. 307; but as that Wark 
may not be ſo univerſaily read as The EURO EAN MAGAZINE, I 
think it may be deſerving the Attention of many of your Readers who 
are poſſeſſed of Woodland Eſlates, and ſeveral of them have expreſſed a 


Deſire to ſee it inſerted. 
1 am, E.. 


. 
SIR, 4 


HIS part of our county abounds with wood, being called the 
" Wwealds or wilds of Suſſex, and there are not leſs than eight pa- 
ſhes, nearly adjoining, whoſe names end in hur/f, the Saxon word 


* See this Tract reprinted, No. XXXIX. p. go. of the preſent Collection. 


In the neighbourhood of Ambleſide there is found a ſtratum of 


E 3 for 


—_— = 
1 - 


n 


for wood, Of all the Noblemen and Gentlemen who are owners of 
the immenſe tracts of woodland within eight or ten miles around, 
* the Earl of Aſhburnham, I ſuppoſe, has the greateſt number of 


acres, The contents of theſe large traàs | am not able to aſcertain, f 
but there was formerly wood ſufficient to ſupply eight furnaces with 0 
bi charcoal, the cannon made at which was chiefly for the uſe of " 
18 Government; and alſo ſufficient for forges and for firing, for hop« £ 
[11 poles, and all the other uſes of the country, at a moderate price, r 
10 But when the art of extraCting ſulphur from the pit-coal was diſco- . 
1 vered (as that coal would not do in its natural ſtate), good cannon R 
110 was made in Scotland and many other places, and much cheaper b 
6 than could be made at theſe furnaces with charcoal, therefore they ef 6 
100 courſe dropped. 0 
ih: W hen the iron-works, .which conſumed ſuch immenſe quantities . 
N of wood, left this part of the country, it was but ſeaſonable to ſup- L 
wt i poſe that it muſt be in the greateſt plenty, conſ:quently very cheap; aq 
4 but the contrary has been the caſe, there having been ſuch a ſyirited WF | 
. 1 agriculture of late as to occaſion an uncommon quantity of lime— 0 
14 id ſtone to be burned as a manure, that with which, and from the de- t 
4 mand for hop-pol-s, with the increaſing population, and the flou- Wi 
abit i | riſning ſtate of the country, it is all conſumed, and is the rcaſon 
Kg that woodlands have been riſing in their value, and are now lcoved , 
alt upon to be the moſt profitable of all land whatever; ard fully , 
f verifies the old ſay ing, They that live Jongeft, muſt go fartheſt I 4 
Wo. to wood.” = © 
9 N We are greatly indebted to Mr. Young, whoſe genius has infuſed WW v 
Ni that ſpirit of agriculture and improvement in all kinds of land and of 
4 FP cattle now ſo prevalent. It tends to plenty and population, agree- : 
0. able employment, and every good that can enhance the happinels of 
e human life. 8 
Min Our woods, in general, are growing and luxuriant, abounding in : 
oY” oak, which is cf the belt quality for the Navy; and when of 2 2 
8 proper fize is chiefly conſumed for that purpoſe ; but if left too p 
"OE thick on the land, (which is often the caſe! it prevents it from at— ſ 
ae riving to that perfection which makes it ſo valuable, and totally ex- " 
Wai cludes a ſucceſſion. | 
1655 The moſt profitable manner of managing woodlands in this part | 
0 N of the country, is to cut them from eleven to thiricen years growth, 
tt at which age the coppice or underwood, on the muſt Zrowing foils : 
Wn. (as there is a great difference in this reſp.&), are Worth at pieſent ] 
W from ten to twelve pounds per acte, for burning lima-ſtone as 2 
manure, of which there is a great ahund.nce in this neighbourhood ; f 
and alfo for hop-poles and hreing: and when the woodland is propei— 1 
ly ſtocked, five oak trees may be taken down per acte at each felling } 
of the underwood, and tellows faved in their piaces, If thirty ? 
trees ate Icft upon an acre, it is generally ſuppoſed to be a quantity K 
fully ſufficient to arrive at perfection. People, however, differ upon 7/ 
this point, and ſome .hink that not more than twenty ſhould remain f 
on an acre; {or it muit be obtervey; that if the timber is too cloſe, i 
the under wood giult be of leſs valut ; the price of which is raiſed i , 


a great 
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a greater proportion than that of timber, although the latter is highly 
advanced in its value. 


[t is ſuppoſed that timber in general, that contains three cubical 


feet and upwards, and growing where there has been a proper ſuc- - 


ceſſion kept up, will pay upon an average one ſhilling per annum 
each, in growth, and without any intereſt for the preceding years 
growth; and that the tellows and trees, taken together, will average 
nine-pence per annum each, if on proper ſoils : by which it appears, 
that the growth of timber in theſe-parts is very valuable, and may 
truly be ſaid to be a ſafe improving treaſury. Woodland eſtates are 
looked upon as by far the beſt land eſtates of which a proprietor can 
be poſſeſſed in this part of the world. Though of large extent, he 
occupies them himſelf with ſucceſs and advantage equal to the moſt 
attentive farmer, and can make himfelf maſter of the buſineſs with 
very little trouble. He has only to order and ſee that good fences are 
made round the woods, to prevent their being damaged by the break- 
ing in of cattle; and when fit for market, if he dots not chooſe to 
ſell them in the retail, by cutting the wood himſelf, he puts them up 
to ſale by auction (the cuſtomary method in this neighbourhood), by 
which he is pretty certain of receiving the real value: and the 
younger it is cut, if fit for market, the more productive and ſooner 
will the ſucceeding crop be ready for ſale; for when underwood 
is left too long before it is cut, beſides growing ſlower, the in- 
tereſt of the money is loſt for which it might have been fold. At 
every felling care ſhould be taken that all ſpare places are filled up 
with young plants *. 

In regard to the timber, all trees that are growing, and formed to 
make four-inch plank, will generally pay for ſtanding till fit for that 
uſe, being then of much more value, beſides the increaſe in the 
growth of the timber: and alſo ſuch as are growing, and only 
formed for three-inch plank may generally pay for ſtanding for that 
ule; bat when it will make good tour-inch plank, they cannot, ge- 
nerally ſpeaking, pay for ſtanding any longer. The ſame may be 
ſaid of trees that will make three-inch plank, and not formed to 
make larger. 

The other clafſes of timber are large logs to be hewed, ſmall 
plank, and timber for carpenters uſe. But all timber that has 


Me beg leave here to remark another caſe, of equal if not ſuperior ne- 
©rſſity ; that of making the diſtinction of oa; a matter totally forgot or over= 
laoled for a century or more : we mean, that ſuch as are to land = Naval 
timber be the common Englilh Oak; not that pointed out by MR. Nichols, 
known in Hampſhire by the name of Durmaſt Oak, as when it is ready for 
cutting it does not anſwer, and is always rejected by Purveyors for the Navy, 
being ſoft, ſpongy, and not durable. This diſtinction is pointed out in MR. 
N1caoLs's Pamphlet, which is reprinted at length in a former part 
of theſe PayERs.” The botanical deſcription is alſo very ample, with 
furthcy Obſervations by Profeſſor MARTYN, illuſtrated with coloured plates, 
in a work entituled * FLORA RUSTICA ;” which work is highly deſerving 
ef the attentive perufal of Landholders of every deſcription. 
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finiſhed ifs growth ſhould immediately be taken down, though no 


larger than a pole; for whoever keeps timber after it has done grow. 
ing, according to the beſt calculators, will loſe the value of the 
timber in ſeventecn years, with the intereſt of the money it 
might have been ſold for, and the injury done to the underwood 
by its ſtanding, and the preventing the fucceſſion of young grow: 
ing timber, 
I am, Sir, 
Your obedient and humble Servant, 
JOHN POORKE. 


/ N O. XLI. 


IMPORTANT COMMUNICATIONS RESPECTING THE WM 


'DRY ROT IN TIMBER. 


[From © TRANSACTIONS or THE SOCIETY rox THE 
ENCOURAGEMENT or ARTs,” &c. Vol. XII. 


THE following obſervations on the Dry R t Wte communicated 


to the SOCIETY FOR THE ENCOURAGEMENT OF ARTS, &e. by | 


RokERT BaTsoN, Eſq. of LimEnovse, in the following Letter to 
the Secret; 


„ Str, 

The Society 'for the Encouragement of Arts, Manufactures, 
and Commerce, continuing to offer a premium tor diſcovering the 
cauſe of the dry rot in timber, and diſcloſing a certain method of 
prevention; I beg leave to lay before them an account of a method! 
have put in practice, and which at preſent appears to me to have 
fully ſucceeded, 

« The dry rot having taken place in one of* my parlours in 


ſuch manner as to require the puiling down part of the wainſcot 


every third year, and perceiving that it aroſe from a damp ſtagnated 
air, and from the mciſture of the earth, I determined, in the month 
of June 1783, to build a narrow cloſet next the wall through which 
the damp came to the parlour; which had the deſired effect: but, 
though it put a total ſtop to the rot in the parlour, the evil ſoon 
appeared in the cloſet; fungi of a yellow colour aroſe to a great 
degree, in various parts of it, In the autumn of the year 1786, the 
cloſet was locked up about ten weeks: an opening it, numerous 
fungi were obſerved about the lower part of it, and a white mould 
was ſpread by a plant reſembling a vine or ſea- weed, and the whole of 
the inſide, china, &c. was covercd with a fine powder of the colout 
of brick-duſt, It being then cleaned out, I ſoon perceived, what, 
indced, I did not expect, that the evil had impregnated the wood fo 
far as to run through every ſhelf therein, and the brackets that ſ:p- Il 
ported them; it had alſo ſcized upon and deſttoyed a moveable board 
for breaking ſugar on. | therefore, in the beginning of the yeat 
1787, determined to ſtrip the whole cloſet of lining and floor, and 


EW) 


f not leave a particle of the wood behind, and alſo to dig and take away 


about two feet of the earth in depth, and leave the walls to dry, ſo as 
to deſtroy the roots or ſeeds of the evil, When by time and the 
admiſſion of air, and good bruſhing, it had become ſufficiently dry 
and cleanſed, I filled it, of ſufficient height for my joiſts, with anchor- 
ſmiths' aſhes; knowing that no vegetable would grow in them. 
My joiſts * ſawed off to their proper lengths, and fully prepared, 
they and the plates were all charred, and laid upon the aſhes; parti- 
cular directions being given that not any ſcantling or board might 
be cut or planed in the place, leſt any duſt or ſhavings might drop 
among the aſhes. My fiooring-boards being very dry, I cauſed them 
to be laid cloſe, to prevent the dirt getting down, which I thought, 
in a courſe of time, might bring on vegetation. 

« The framing for lining the cloſet w:s then fixed up, having all 
the lower pannels let in to be faſtened with buttons only, that, in 
cale any vegetation ſhould ariſe, the pannels might with eale be taken 
out to examine them, £ 

& This having now been done upwards of ſix years, and no vege- 
tation or damp appearing, the whole of the pannels and floor re- 
maining in the ſame ſtate as when firſt put in, I ſhall have a ſatis- 
faction in taking a part of the floor up, if the Society think proper to 
appoint a Committee to examine the place. 

«* It what I have produced meets the approbation of the Society, 
I wiſh e t made public under their ſanction, that as full a trial as 
poſſii.le may be made of it; and if at a proper diſtance of time it 
proves of general utility, any honorary token of the Society's appro- 
bation will be received with much ſatisfaction by me. 

« | think it may be highly neceſſary, in ſome ſituations, to take 
out a greater depth of earth; and where aſhes can be had from a 
foundery, they are fully equal to thuſe from anchor-ſmiths; but by 
no means d: pend upon houſe-aſhes, 

« I am, &c. ROBERT BATSON. 
6 Limehouſe, Dec. 7, 1793.“ 


In conſequence of the foregoing Letter, a Committee was appointed 
to examine and report the ſtate ot the cloſet, who having met on the 
15th of May 1794, and the wainſcot being taken down, and the 
flooring-buards taken up, they were all found intirely free from of 
appearance of the rot; and, from all the circumſtances then obſerved, 
it was the opinion of the Committee, that the method adviſed by 
Mr. Batſon, when fully and completely put in execution, appeared 
to have anſwered every intention mentioned in his Letter; and this 
opinion ſcemed the more juſtly founded, as two pieces of wood 
(yellow hr) which nad bezn driven into the wall as plugs, without 
being previouſly charred, were affected with the rot. 

Fre Society ordered their thanks to be given to Mr, Batſon, and 
requeited any perſons that might think proper to repeat his experi- 
ments, to favour the Society with ſome account of the reſult. They 
have obierved, moreover, that quick-lime has been ſaid to anſwer 
very well, when utcd infte:d of the anchor-{miths* aſhes, 
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DESCRIPTION OF. A SEA GAGE, FOR THE PURPOSL Ml 
OF SOUNDING IN CURRENTS, AND GREAT DEP Fus 
OF WATER. 


By JOHN CHARNOCK, Eg. 


VARIETY of machines have, at different periods, been in- 
vented for the purpoſe of aſcertaining and meafuring, without a 
line, depths of water which, in conſequence of currents and other 
cauſes, might be unfathomable by the method commonly praCtiſed 


by fea-faring perſons, The moſt eminent of theſe is that contrived 


in the laſt century by Dr. Hook, but even tiis is ſo far from being 
accurate, that it might probably betray the ſeaman into greater evils 
than would be occaſioned by the total want of a ſounding-lead. The 
utility of a machine conſtructed fo as to be capable of pointing out, 


with certain), the depth of water, in ſuch caſes, muſt be obvious 
to all. 


The machine of which the Plate is hereunto anneved was invented 
ſome years ago, by a very ingenious artiſt of the name of GREENSTREET, 
now employed under the Board of Ordnance. As ſoon as it was 
completed, he ſubmitted it to the inſpection of the Society for the 
Encouragement of Arts, &c. The Committee, feeling them(: Ives only 
the treaſurers of their Society, with a laudable attention to frugality, 
guarding againſt impoſition, declin d giving him any premium till 
he had undertaken a diſtant voyage, and made a ſeries of experiments 
with the machine: thete ſtipulations ſuiting neither the convenience 
nor the finances of the inventor, he took his machine home. About 
feven years ago I was in formed of it by a friend who had accidentally I 
ſeen it, and as I had juſt before contr:ved an inftrument which [| 
hoped might anſwer the ſame purpoſe, but which, on trial, proved 
very une-rtain, I immediately went to Mr, Greenſtreet, who very 
readily diſpoſ.d of his machine to me, 

To the long piece of word A (Fig. 1. and 2.) is attached the 
hollow trunk B, in which is fitted a wooden ſpiral worm, or endleſs 
ſcrew, C, (Fig. 2.) which fills the trunk ſo completely, as ſcarcely 
to admit of any water paiſing between it and the ſides of the cavity. 
On the axis of this worm is continued one of braſs, D, which turns 
the large wheel E, which wheel is graduated in thirty-ſix diviſions, 
expreſſing fix fathoms, or thiity-ſ1x feet; being tne diſtance the 
machine deſcends While that wheel makes one revolution. On its 
axis is a ſmall pin, which, each time the wheel makes one revolution, 
moves forward the f-cond wheel F, one tooth. This ſecond wheel 
has thirty-ſix teeth, one revolution of it therefore expreſles a depth of 
two hundred and ſixteen fathoms ; the axis of it is furniſhed with a 
pin, like that of the firſt, and every revolution of it moves forward 
the third wheel Gr one tooth; which third wheel has forty-one teeth, 
conſequently a complete revolution of that wheel will meaſure 2 
perpendicular depth of ten miles fifty-ſix fathoms. H and I are two 
indexes, which point out the depth the machine has deſcended, and 
keep the two whecls from varying. 


When 
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When this machine was firſt invented it was found to be incorrect 
owing to the water preſſing improperly on the ſpiral worm, or 
meaſurer ; and the hood K, which is called the regulator, was added 
to admit water to the worm in that direction. he angle it ſhould 
form with the ſide of the trunk was varied, until actual experiment 
ſucceſsfully pointed out the proper one. To the end of the machine 
is ſuſpended a weight L, (Fig. 1) which, when it touches the bottom, 
diſengages itſelf, and the ſpring M, being by that means releaſed, (as 
in Fig. 2.) forces the check N into the tooth of the large wheel E 
and ſtops the farther motion of the wheel-work. The machine, 
having loft the weight which occaſioned its deſcent, immediately riſes 
being affilted by the buoy O, which is attached to the upper end. 
T he only real objection that can be made to the general uſe of this 
machine is, that the ſhip muſt be hove to, when it is uſed, and a boat 
hoiſted out, in order to take it up. In all the experiments I have 
hitherto made, I have ever found it critically exact; they have, it is 
true, been made only in ſmall depths, but which were previouſly 
aſcertained, with the greateſt accuracy, by the uſual method. The 


experiments made in the moſt rapid currents have been equally ſue- 


ceſsfub; the perpendicular depth only being marked, though the 
machine pe ſſed obliquely through the water, 

Fig. 2, is repreſented on a icale of about an inch to a foot. 

J have endeavoured to be as clear and conciſe as po;h ble, in this 
deſcription of the machine, and if the ingenious Inventor derives an 
honour from it, or the Public any advantage, my end is fully 
anſwered. 


End C—_z 
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SPECIFICATION of the PATENT granted to Mr. LIONEL 
LUKIN, of LONG-ACRE, in the PARISH of St. MARTIN 
in the FIELDS, COACHMAKER; for his IMPROVEMENT 
in the CONSTRUCTION of BOAT S and ſmall VESSELS, 
ſo that they will neither overſet nor fink. Dated Nov. 2, 1785. 


O all to whom theſe preſents ſhall come, &c. Now «now E, that 

in compliance with the faid proviſo, I the ſaid Lionel Lukin do 
hereby declare, that my ſaid invention of an improvement in the 
conſtruction of Boats and (mall Veſſels, for either failing or rowing, 
which will neither overſet in violent gales or ſudden guſts of wind, 
nor fink if they ſhould by any accident be filled with water, is de- 
fcrided in manner following ; that is to ſay, to the outſides of boats 
and veſſels, of the common or any other form, are projecting gunnels, 
ſloping from the top of the common gunnel, in a faint curve, towards 
the water, ſo as not to interrupt the oars in rowing z and, from the 
extreme projection (which may be greater or leſs according to the ſize 
and uſe the boat or veflc] is intended for), returning to the fide in a 
faint curve, at a proper diſtance above the water-line, Theſe pro- 
jecting gu:.n.ls may be made ſolid, of any light materials that _ 
repe 


( 61 ) 


a. repel the water, or hollow and water tight, or of cork, and covered 
or Wh tb thin wood, canvas, leather, tin, or any other light metal, mix- 
g. WJ cure, or compoſition, Theſe projections are very ſmall at the ſtem 
10 and ſtern, and increaſe gradually to the dimenſions required; they 
as witl effectually prevent the boat or veſſel from being overſet by ſudden 
0 ſqualls, or violent gales of wind, either in failing or rowing, or by 
4 imprudent or unſkilful management. In the inſide at the tem and fern, 
* and at the ſides (where the projecting gunnels are not neceſſary), and 


7 under the feats and thwarts, are incloſures, or bulk- heads, made 
WT water-tight, or filled with cork, or other light materials that will 


eg . TIES 
4 repel the water: the ſpaces between the timbers may in like manner 
, be filled up. By this means the boat or veſſel] will be ſo much lighter 
* than the body of water it muſt diſplace in ſinking, that it will wich 
„ ſafety carry more than its common burthen, though the remaining 
ve pace ſhould by any accident be filled with water. Under the bot- 
i com, along the centre of the keel, is affixed a falſe one of caſt iron, or 
1 other metal; this will ſtrengthen and protect the bottom from injury, 
* in many caſes; and, by being placed ſo much below the ſurface of 
. dhe water, will act as ballaſt with more power than a much greater 
be weight in the common ſituation, and is much more ſafe, by being 
fixed in the proper place, and not liable to ſhift by any ſudden mo- 
tion of the boat or veſſel. In witneſs whereof, &c. 
Vis 
4 
ly i 
1 No. XLIV. 
MEMOIR on the PURIFICATION of CORRUPTED 
WATER. 
= Read at the CEcoxomicaL SOCIETY of PETERSBURGH; by Mr. 
L 8 LowiIrz. 
N | WATER is one of thoſe ſubſtances without which mankind can- 
'T Bp not exiſt, yet every one knows that it is very apt to become 
$. © putrid, and to conttrad, in conſequence of its being ſo, qualities 
= wich render its uſe unſafe. This circumſtance is particularly em- 
dat barreſſing in ſea voyages; and it deſerves no leſs conſideration in thoſe 
do diſtricts where the inhabitants ate often obliged to make uſe of ſtag- 
he bannt water, or of ſuch as, from its hepatic taſte and ſmell, is "”_ 
i diſagreeable. It would be uſeleſs here to enumerate the various diſ- 
io orders occaſioned by the ute of ſuch waters; but it is undoubtecly an 
le b object of great importance to make known the means by which the 
ep | putrefaction of water may be prevented, and by which that water 
ele herein putrefaction has already taken place, may be rendered 
= | perfectly ſwert. ä 
he Having employed myſelf, during the courſe of laſt year, in mak- 
"gh ing a great number of experiments on the puriiying powers of char- 
oY coal, I ſaw with great ſatisſaction that it pollefied, among other pro- 
o- bPoerties, that of almoſt jnſtantly — the moſt putrid water of 
„in its bad ſu. ell. From that c. rcumſtance, I immediately conceived an 
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662) 
idea, that it might have a very powerful effect in preverting water 
from becoming putrid, and the numerous trials I have ſince made 
have convinced me that I was not deceived in my opinion. 

Pure water, properly ſo called, when deprived of all heterogeneous 
parts, is not ſubject to become putrid ; but it is very difficult to keep 
it long in a pure ſtate, on account of its diſſolving powers. To pre- 
ſerve water for a length of time in that ſtate, it would be n«ceffary to 
keep it in veſſels of glaſs, or of earthen ware; but the brittlenets of 
theſe veſſels renders it impoſſible to make uſe of v+ry large ones, and 
we are therefore obliged to have recourſe to wooden veſſels, which, 
though they are not ſubject ro be broken, like the others, have the 
great diſadvantage of imparting to the water a great quantity of 
mucilaginous and extractive particles, which haſten its putrefaction. 
It is well known that theſe particles, in a ſtate of diviiion, furniſh 
an innumerable quantity of living creatures, the almoſt. perpetual and 
uninterrupted deſtruction and regeneration of which communicate to 
water that degree of corruption and putrefaction which renders its 
uſe fo dangerous; it is not, therefore, from the water itſelf, but 
from the continual decompoſition of the ſubſtances diffolved in it, 
that its diſpoſition to putrefaCtion ariſes. | 

From what has been faid it evidently appears, that the firſt means 
of preſervin : from putrefaction water which we are obliged to keep in 
wooden veſſels or caſks, conſiſts in having thele reſervoirs perfectly 
clean. The ſmalleſt quantity of matter already Corrupted being left 
in them acts as a real ferment, and very quickly difpoſes the freſh 
water, with which theſe veſſols are filled, to become putrid in the 
ſame manner. For th's reaſon I adviie, that the caſks, or other 
veſiels, be well waſhed with hot water and ſand, or with any other 
ſubſtance capable of removing the mucilaginous particles; and after- 
wards, that a certain quantity of powder of charcoal be employed, 
which will entirely deprive ſuch cafks, &c. of the muſty of putrid 
ſmell they may have contracted, 

When water is preterved by having certain ſubſtances mixt with 


it, theſe ſubſtances act, either by their antiputreſcent powers, or by 


mechanically abſorbing the putrified particles. Vitrivlic acid poſ- 


ſeſſes the firſt of theſe properties, and powder of charcoal fulfils the | 
ſecond intention in a very ſtriking manner. | 
To ſatisfy myſelf that charcoal, when uſed alone, poſſeſſes the pro- 


p:rty of preferving water from corruption, I undertook, in the fum- 


mer of the year 1790, a courſe of experiments which completely 


fulfilled my hopes; but, at the ſame time, I was convinced that the 
effect of the charcoal is rendered much more ſpecdy by uſing, along 
with it, {ome vitriolic acid, 


The following, according to the reſult of my experiments, is the 
beſt proportion of charcoal powder and vitriolic acid: viz, one ounce 


and a half of charcoal in powder, and twenty-four drops of con- 
erntiated vitrio ic acid (oil cf vitriol), are ſufficient to purify three 
pints and a half“ of corrupted water, and do not communicate to it 


The fo, which is the, meaſure made uſe of by Mr, Lowitz, is equal t, 
about three pints ang a half, 
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any ſenſible acidity, This ſmall quantity of vitriolie acid renders it 
unneceflary to uſe more than one-third part, at mc, of the charcoal 
owder which would be wanted if the acid were not made uſe of ; and 
the leſs of that powder is employed, the leſs is the quantity of water 
loſt by the operation, which, in ſea voyages, is an object worthy of 
conſideration. In proportion to the quantity of acid made uſe of, the 
quantity of charcoal may be diminiſhed or augmented; and it muſt 
be obſerved, that all acids produce nearly the ſame effects. Neutral 
ſalts al ſo, particularly nitre and ſea ſalt, may be uſed for the 'purpoſe 
in queſtion, but vitrivJ'c acid certainly is preferable to any of theſe ; 
water which is purified by means of this acid and charcoal will keep a 
longer time than that which is purified by charcoal alone. | 
The cleanneſs of the caſks in which water is kept, in ſea voyages, 
is an object which ſhould never be neglected ; I have already defcribed 
the beſt method of cleaning them, and of depriving them of any bad 
ſmell; and it would not be amiſs if that operation were repeated every 


time thev are about to be filled with freſh water. I would adviſe that 


fix or eight pounds of powdered charcoal be uſed to each caſk (it 
is better to put too much than too little of this powder), and as much 
vitriolic acid as is ſufficient to communicate to the water a degree of 
acidity hardly to be perceived, Lo hinder the charcoal from ſettling 
at the bottom of the caſk, in the form of a paſte, it will be proper to 
ſtir the whole together with a ſtick, at leaſt twice every week; b 
this means the charcoal will be better diſperſed through the whole 
maſs of water,” and conſequently will perform its office more 
completely. 
Powder of charcoal and vitriolic acid are two antiputreſcent ſub- 
ſtances : the firſt prevents the water from acquiring that yellow 
colour which it uſually contracts by time, and the acid particularly 
contributes to clarify the water, which the powder of charcoal, when 
employed alone, generally renders turbid, If we wiſh to make uſe of 
the water fo preſerved, we ſhould try it firſt, by paſting a ſmall 
quantity of it through a ſtrainer, in the ſorm of a jelly-bag, filled 


with powder of charcoal; ſuch a {trainer or bag ſhould always be in 
readineſs, to be made uſe of for ſuch trials. 


When we mean to purify any given quantity of corrupted 
water, we ſhould begin by adding to it as much powder of charcoal 
as is neceſſary to deprive it entirely of its bad ſmel]. To aſcertain 
whether that quantity of powdered charcoal was ſufficient to effect 
the clarification of the ſaid water, a ſmall quantity of it may be 
paſſed through a linen bag, two or three inches long; if the water, 
thus filtered, ſtill has a turbid appearance, a freſh quantity cf powder- 
ed charcoal muſt be added, till it is become perfectly clear: the whole 
of the water may then be paſſed through a filterirg-bag, the ſize of 
which ſhould be proportioned to the quantity of water. 

If vitriolie acid, or any other, can be procured, a ſmall quantity of it 
ſhould be added to the water, before the charcoal powder is uſed ; the 
quantity of acid muſt be regulated according to the-ſtate of putridity 
in which the water is; it ſhould be ſufficient to communieate to the 
water a degree of acidity juſt perceptible to the taſte, If the 
Water is intended merely for dretiny meat and vegetables for 


the 
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the ſhip's crew, inftead of the acid, ſuch a quantity of ſea ſalt as een 
would have been proper for ſeaſoning the above articles, may be em- NMVat 
ployed. Saline ſubſtances, like acids, haſten the effects of the char- 
coal powder; by making uſe of acids (as was before obſerved), a 
much leſs quantity of powdered charcoal is neceſſary; and, ſo eaſy is 
the proceſs to any one a little accultomed to operations of this kind, 


11 "ml that four or five minutes only are required to render ſeveral gallons 
Why! || of very putrid water fit to drink. 0 | 
1088 To improve the taſte of thoſe ſpring waters which have naturally WW 
a | an hepatic flavour, and are therefore unpleaſant to make uſe of, nothing tb 
10 6 more is nec:flary than to filter them through a bag half filled with 
ee powder of charcoal; if ſuch waters are not very much loaded with 
wa me mucilaginous particles, the addition of an acid is not neceſſary. With 
% huh; |; reſpect to the beſt method of preparing the powder of charcoal, what 
wil 'f * I have ſaid on that ſubject in “ Creil's Annals” for the year 3788, 
aj 1 pages 36 and 131, of the ſecond volume, and in the firſt volume for Noa 
I the year 1791, pages 308, 398, and 494, may te conſulted. Mm} 
T4 Powder of charcoal, when prepared according to the method de- I 
100 A | * ſcribed as above, is a very light ſubſtance, a circumſtance which may ar 
Wt | perhaps appear embarrafling, on account of the room it will take up in fr 
N 0 a ſhip, ſuppoſing the quantity of it to be in proportion to i'd! 
n the quantity of water taken on board. The following] is the reſult ua 
Wt - of my experiments reſpecting the ſpace required for towing the, 
f charcoal, | 
2 Firſt, four ounces and a half of powdered charcoal, a quantity 


- — 
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which is ſufficient to purity three pints and a half of water, when no 
acid is made uſe of, take up as much ſpace as ſixteen ounces of water; 
but, if this powder is ſtrongly compreſſed, it will take up only the 
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15 | ſpace of nine ounces of water; conſequently two caſks of powdered 
ene Charcoal would be required to purity eleven caſts of water, ; a 
ik. Secondly, one ounce and a half of powdered charcoal is ſufficient J 
$i to purify three pints and a half of water, provided a ſmall quantity of f 
1 vitriolic acid, or ſea- ſalt, is at the fame time made ule of; one caſk 7 
TT of powdered charcoal, theretore, if tightly packed, is ſufficient for 2 
tt ſeventeen caſks of water. = ; 
BN bi In the laſt experiments I made on this ſubjet, I found that ſix Wil + 
100 5 l drachms of pow..ered charcoal were ſufficient to deprive three pints of 
Wt water of its bed ſmeil, and to render it perfectly clear, provided, at WW 4 
| the ſame time, twwenty-f.ur drops of vitriolic acid were added; in this ;: 
e way, therefore, one caſs of powdered charcoal would be ſufficient to Wil »: 
480 purity thirty-tour caſks of corrupted water. Theſe experiments, 2 


however, mult be confidered as liable to ſome variation; for, in order 
to obtain effects equal to thoſe 1 have related, the charcoal powcer 
muſt be prepared wich the greateſt care; it muſt alſo be obſerved, that \ 
though the above ſmall quantity was faund ſufficient to deprive the 
wager entirely of its bad ſmell, and to render it very clear, a lerget 
quantity will be required to deprive it of its bad taſte. 
In order to fave the charcoal powder on board a ſhip, as that is an 
article not eaſily procured at fea, I adviſe, that the powder ſhould not f 
be throw away af.er it has been once uſed; for, if it is afterwards ee! 
well dried, and gain beat to powder, it will by that means acquire 
new 


( 65 ) 


ew ſurfaces, and will ſerve, a ſecond time, to purify a quantity of 
ater almoſt as great as that for which it was uſed the fn time. Nay, 
barcoal powder which has been ſeveral times made uſe of, and has 
n conſequence thereof entirely loſt its purifying power, will immedi- 


„ 2 

5 is tely recover it by being made red-hot in a cloſe veſſel; this operation 
nd, certainly a troubleſome one on board a ſhip, but ic may, perhaps, 
ons In ſome circumſtances, be rendered more eaſy. As on board all 


Whips there is a fire every day, ceconomy requires that we ſhould ſave 
ally W he charcoal of the wood which has been uſed ; and, inſtead of letting 
ing burn to ſhes, it ſhould be extinguiſhed by water, or by any other 


vith Incans, and kept to be made uſe of when wanted. 

vith The cinders of pitcoal, provided they are perfectly burnt, and re- 

ith WW uced to powder, may ſerve, in caſe of neceſſity, for the purification of 

hat vater; but. when this kind of coal is made uſe of, no acid of any 

188, Mind muſt be added to the water, as the metallic particles which pit- 
for WE 0a! contains, even after it is thoroughly burnt, might, if acids were 


&mployed, communicate dangerous qualities to the water. 

It is proper to obſerve here, that charcoal takes from the water a 
art of the acid which has been made uſe of ; if two drops of oil of 
itriol are put into four ounces of water, the water will become ſen- 

bly acid, but this acidity will immediately diſappear, if a ſmall 
W wanticy of powdered charcoal be added to the water, 
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e following curious Hiſtory of the BRITISH NAvY was read before 
Ss 7h: SocieETY OF ANTIQUARIANS in London in February 1793, 
and printed in their TRANSACTIONS, intitled ** ARCH ®OLOGIA.” 
Me have reprinted it in this form, preſuming that it will afford pleaſure 
to every lover of the happy Conflitution of this Iſland. While our 
efforts are chiefly exerted in the Navy, its natural element, we may 
defy all other Powers, and 1eft ſecure while every corner of Europe 
is diſſurbed with revolutions, maſſacre, murder, famine, and every other 


t fix WW evil wttendant on civil diſcord. A few Notes are ſubjoined from other 
its of Authors, where there ſeemed any doubt or difficulty. Iis general ten- 
d, at dency, however, muſt give pleaſure to every BRITON, and the modeſt 
1 this inferences which the Author has drawn will furniſh agreeable employ= 
nt to vent for the ſpeculative and practical mind in this noble purſuit to- 
ents, Bl ward: perfection. : 

order i 

"bat BY MEMOIR ON BRITISH NAVAL ARCHITECTURE. 
" | By RALPH IWILLETT, Ei. F. 4. & R. SS. 

erg't | 


WAN Engliſhman can hardly be ſuppoſed to want curioſity in 
is an whatever relates to Naval Architecture. To the preſent ſtate 
1d not fit in his own country he owes all its preſent importance. In 
wards elf it diſplays the higheſt exertions of human ſkill and ſcience ; 
Vor. II. Part Iv. F in 
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( 66 ) 
in its conſequences the moſt beneficial advantages to every other 
Society as well as his own, and unites mankind in one general par- 
ticipation of the benefits peculiar to every diſtant part of the world, 
Tt is therefore hoped that the preſent attempt, imperfec as it is, 
will be received with indulgence, and perhaps excite ſome abler pen, 


guided by more ample materials, to do juſtice to the ſubject. 
Beſides what I have been able to collect from our printed hiſtories, 


J was ſo fortunate as to purchaſe five large volumes of manuſcript 


accounts from the library of the Earl of Oxford. They had been col- 
lected with much induſtry by Mr. Forteſcue, who was a Commiſ. 


ſioner of the Navy during the reigns of Charles the Second and 
James the Second; and they were Ro by Mr. Francis Forteſ- 


cue, his ſon, to Lawrence Hyde, Earl of Rocheſter, and Preſident 


of the Council in that of William the Third. Three of the volumes 
appear to have been in the poſſ-flion of Mr, Conduit, Sir Iſaac New- || 
ton's nephew. All the five came into the hands of that great col- 
lector Lord Oxford, and at his death into Mr. Oſborne's, who 
bought his Library. From Mr. Oſborne I bought them. I have] 
alſo had ſome aſſiſtance from Vir. Hayward's own MS. book. Mr, 
Hayward was Maſter-builder of Woolwich Yard for a great many 
years, and died only about the year 1744, at the great age of eighty- 


ſeven years. 


As I have derived conſiderable help from theſe MSS. I have | 
thought it proper to mention this account of them, and how they | 


came into my poſſeſſion. 


The accounts of our Navy are but few until the reign of Henry il 
the Eighth *“; but as the office of Admiral was eſtabliſhed ſo early 
as the reign of Edward the Firſt, and perhaps of John, and wel 
find Fitz Allan appointed Admiral of England by Richard the Se- 
cond, and Spelman hath given us a liſt of Admirals from Henn] 
the Third, we may infer that our Princes had ſome ſhips of thei 
own, beſides the occaſional ones furniſhed by the Cinque Ports +, 
&c. The firſt inſtance I know of, and that a curious one, as it 


mentions cannon employed on board a fhip, occurs in Rymer's Fa: 


dera, Vol. VIII. p. 447. It is an order to Henry Somer, keeper i 
the private wardrobe in the Tower, to deliver to Mr. Loveney, tre 
ſurer of Queen Philippa, Queen of Sweden, Denmark, and Nori 
way, who was then ſent by her uncle Henry the Fourth to bel 
Huſband in the ſhip called the Queen's Hall, the following military 
ſtores: 11 guns, 40 libras pulueris pro gunnes, 40 prtras pro gunnesil 


40 tampons, 4 touches, 1 mallet, 2 fire-pans, 40 pavys, 24 bows 


40 ſheaves of arrows, pro fluffura ejuſdem navis, ordinata pro aul 


ejuſdem Regine. 


* The Danes, ſay the Saxon Chronicles, never failed to viſit England orc! 


ear for the ſake of plunder. In 852 they came up the Thames with 4350 ſhip | 


and, having nothing to oppoſe them, they landed near London. They were 


content to ravaye the country, but attacked the towns, pillaging and ſpreading 4e 
vaſtation, till the time of Alfred the Great, who in 876 equipped a good fleet to ef 


gage them at ſea. 


+ For which ſervices they had many privileges granted by Royal charter in mall 


of the ſucceeding reigns, the greateſt part of which they ſtill evjoy. 1. 
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Henry the Fifth, at his firſt invaſion of France, appears to have 
had two large and beautiful ſhips of his own, with purple ſails, the 
one called the King's Chamber, the other his Hall. 

Edward the Fourth had ſeveral ſhips of his own, which he em- 
ployed ſometimes in war and often for trade, in which he dealt 
Jargely. Ir appears from Canning's monument in Redclift church 
at Briſtol, that he at one time furniſhed this Prince with 2470 tons 
of ſhipping to purchaſe his peace, among which were the Mary 
and John of goo tons, and the Mary Radcliffe of 5co tons, being 
two of the largeſt ſhips belonging to any Engliſhman in that early pe- 
riod that I know of, though many of that ſize, and larger, are to be 
found among the Genoele and Venetians at that time *. 

In 1481 he iſſued the following order: © Rex dilecto ſibi 
Richardo Symondes, magiſtro navis noſtre vocatæ Le Grace de Dien, 
ſalutem. 

Cum nos quandam armatam potentiam ad proficiſcendum ſupra 
mare in reſiſtentiam illius infidelis et antiqui inimici noſtri regis 
S. etorum ordinavimus, aſſignavimus te ad tot marinarios quot pro 
gubernatione et conductione navis prædictæ neceſſarii fuerint et 
opportuni, vbicungue inveniri poterunt, tam infra libertates guam extra, 
areft»ndum et capiendum, et eos in nave prædicta, nobis ad vadia 
noſtra deſervituros, ponendum et poni faciendum, 

& Confimiles literz regis patentes diriguntur perſonis ſubſcriptis 
ſub eadem data, viz. Roberto Michelſon magiſtro navis regis voca- 
tz Le Henry; Richardo Hubbard mapiſtro navis regis vocate Le 
Anthony; Johanni Stevens magiſtro navis vegis vocate le Great 
Portingale ; Joanni Hamond mag iſtro navis regrs le Spagnard ; Wal- 
tero Cokkee magiſtro navis regzs vocatæ le Henry Aſhe; and to 
hive other commanders who had not ſhipps belonging to the King, 
but ſeem to have been hired.” Rymer, Vol. XII. p. 139.—N. B. We 
find that preſſing of ſeamen for the King's ſervice was practiſed at 
this time, perhaps even earlier. 

It appears that our ſhips were now built larger; for in the earlier 
ſtages of them | am apt to ſuſpect they were much ſmaller, and 
even conſiſted, for the moſt part, of ſingle-decked veſſels, with one 
maſt only. In the famous armada of Edward the Third, though 
it conſiſted of 11co veſſels, the men on board them were only 
11,166 ; very little more than ten men per veſſel; and though, 
in the proportion of thoſe furniſhed by London, we find them a 
little bigger, they do not excerd twenty-ſix men per veſſel even in 
that claſs, 

It is therefore to the reign of Henry the Eighth that we muſt lock 
for the eſtablithment of a regular Navy. Be fore his reign ſhips 
were hircd occaſionally from the Venetians, the Genoeſe, the Hanſe 
towns t, and other trading people. Theſe, with the others ſupplied 


* Through whoſe ports all the ſpices and rich treaſures of the Eaſt came into 
Europe.—Vide Robertſon's Hiſt. of India. 


+ Probably the eſtates and indulgences ſtill exiſting in Thames: ſtreet, called the 


Steel Ya d, as held by that body, were granted under theſe vr tuch like ſeryices3 
the Hanſe Towns being the Proprietors. 
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( 68 ) 
by the Cinque Ports, formed the ſtrength of oui Engliſh fleets. As 


ſoon as the ſervice was performed for which they were hired, they 


were diſmitled. | 

Henry, aware of the inconveniency of ſuddenly collecting ſuch 
a ſca-force as bis frequent wars on the Continent required, reſolved 
to form ſuch a permanent ſtrength at ſea as kis political views, and 
the growing ſtate of trade, at that time {o much increaſed by the dif. 
coveries of the Eaſt and Welt Indies, and the enlarged commu- 


nications with our neighbours on the Continent, ſeemed to make 


neceſlary.” 

The recent introduction of cannon on board ſhips of war had alſo 
made it necellary that the fize of them ſhould be enlarged. 

And though there were ſome tew at that time employed in the buſi- 
neſſes of commerce that were pretty conſiderable, as we ſce in the 
caſe of thoſe belonging to Canning, the number of them was ſmall, 
and their gencral ſize made them very incompetent to the purpoſes of 
war in the manner it began to be carried on. 

To execute this plan, Henry eftabliſhed building-yards at 
Woolwich, Deptford, and Chatham. He was at firſt obliged to 
hire foreign artificers, as we find by a curious Report made to James 
the Firſt, in the year 1618, in anſwer to a commiſſion iſſued by 
that Princ: to his ſcveral maſter-builders, The Report is as fol- 
loweth: 

© In former times our Kings have enlarged their dominions rather 
by land than ſea forces, whereat even ſtrangers have marvelled, con- 
ſidering the many advantages of a Navy: but ſince the change of 
toeapens and fight, Henry the Eighth, making uſe of [taltan ſhip- 
rights, and encouraging his own people to build ſtrong ſhips of 
war, to carry great ordnance, by that means eſtabliſhed a puiſſant 
Navy, which in the end of his reign conſiſted of ſeventy veſlels, 
whereof thirty were ſhips of burthen, and contained in all 10,550 
tons, and two galleys; the reft were ſmall barks and row-barges, 
from eighty tons downwards to fiftcen tons, which ſerved in rivers 
and for landing of men. Edward the Sixth, in the ſixth year of his 
reign, had but hfty-three ſhips, containing in all 11,005 tons, with 
7995 men, whereof only twenty-eight veſlels were above eighty tons 
each. Queen Mary had but forty-lix of all forts,” All this from 
the Report, \ 

Though we are not acquainted with all the particular ſhips that 
formed the Navy of Henry the Eighth, we know that amongſt them 
were two very large ones, viz. the Regent and the Harry Grace de 
Dieu ; the former being burnt in 1412, in an engagement with the 
French, occaſioned Henry to build the latter. However, if we 
conii-ler the ſhips that formed the Navy in the firſt year of 
Edward the Sixth, as the Navy left by his father, which I think 
we fairly may do, we ſhall be ſurprized at the ſtate eo which he 
had raiſed it. Our worthy member Mr. Topham having already 
given us that liſt, makes it unneceſſary to repeat mine, I only beg 
leave to obſerve, as it gives weight to my own NIS. account of it, 
that my owa account ſtates it at 11,005 tons, and that given by Mr, 

Topham 


( 69 ) 


Topham at 11,748 tons. As mine is taken in the ſixth year of 
Edward, the little diff-rence may be explained by the decay of ſome 
of thoſe left by Henry, and not replaced in the pacific minority of 
Edward, if they ever were till the time of Elizabeth; for we find a 
more conſiderable decline in that of Queen Mary. 

Mr. Topham hath noticed a curious indenture that paſſed be- 
tween Henry the Eighth and the Lord Howard in the year 1512; 
but as he hath not given it at length, and it may be well conſider- 
ed as the baſis of many of the regulations that have taken place 
ſince in our Navy, and contains a reſpectable number of ſhips that 
conſtituted the fleet, it may be worth while to introduce it at length 


here, 


« Henry VIII. anno regni tertic, anno Dom. 1512. 

« [Indentura inter Dominum Regem et HdwWwardum Howard, ca- 
pitineum generalem armatæ ſuper mare, witneſleth, that the ſaid 
Sir Edward is retained towards our faid Sovereign Lord, to be his 
Admiral Chief and General Captain of the Army which his High- 
noſs hath propoſed and ordained, and now ſetteth to the ſea, for the 
ſafeguard and ſure paſſage of his ſubjects, friends, allies, and con- 
federates. 

& And the ſaid Admiral ſhall have under him, in the ſaid ſer- 
vice, three thouſand men harneſſed and arrayed for the warfare, 
himſelf accounted in the ſame number, over and above ſeven hun— 
dred ſoldiers, mariners, and gunners, that ſhall be in the King's 
ſhip the Regent; a thouſand ſeven hundred and fifty ſhall be 
ſoldiers, twelve hundred and thirty-three ſhall be mariners and, 
gunners. | 

„And the Admiral promiſeth and bindeth himſelf to our faid 
Sovereign Lor] by theſe preſents to do unto his Highneſs ſuch fer- 
vice of war upon the ſea, with the ſaid army and navy that he ſhall 
have under him, as by the King's own miſſion made to him for the 
fame, under his great ſeal, certain inſtructions ſigned with our ſaid 
Sovereign Lord's hands to theſe inſtruments attached, and by theſe 
preſents, he is committed, deputed, and ordered to do, and as to 
ſuch a navy and army in ſuch caſe it doth belong and appertain, 
during our ſaid Sovereign Lord's pleaſure. 

* And the ſaid Admiral thall have for maintaining himſelf, and 
his diets and rewards daily, during the ſaid voyage, ten ſhillings. 

& And for every of the ſaid Captains, for their diets, wages, and 
rewards, daily during the ſaid kruſe, eighteen pence, except they be 
of the King's ſperys, which ſhall be contented with their ordinary 
wages. 

And for every ſoldier, mariner, and gunner, he ſhall have eve- 
ry month duriny the ſaid voyage, accounting twenty-eight daies for 
the month, five fhillings for his wages, and five fillings for his vic- 
tuals, without any thing elſe demanded tor wages or viduals, ſaving 
that they ſhall have certain dad ſhares, as hereafier doth enſue, of 
«i. which wages, rewards, and victual-money the ſaid Admiral thall 
be paid in manner and form following: H- ſhall, befo.e he and his 
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retinue enter into the ſhips, make their mouſtres before ſuch com- 
miſſioners as fhall pleaſe our ſaid Sovereign Lord to depute and ap- 
point; and immediately after ſuch mouſtres be made, he ſhall receive 
of our S vereign Lord, by the hands of ſuch as his Grace ſhall ap- 
point, for himſelf, the ſaid captains, ſoldiers, mariners, and gun» 
ners, wages, rewards, and victual-money, after the rate before re- 
h arſed, fer tiree months then next enſuing, accounting the 
month as above, 


„ And at the ſame time he ſhall receive for the coſt of every 


eaptain and ſoldier four ſhillings; and for the coſt of every mariner 
and gunner twenty pence; and at the end of the ſaid three months, 


when the ſaid Admiral ſhall! with his ſaid Navy and retinue reſort. 


to the port of Southampton, and then and there victual himfelf 
and the ſaid navy and army and retinue, he ſhall make his mouſtres 
before ſuch commiſſioners as it ſhall pleaſe his Grace the King 
therefore to appoint within bord; and after the ſaid mouſtres fo 
made, he ſhall, for himſelf, the ſaid captains, ſoldiers, mariners 
and gunners, receive cf our faid Sovereign Lord, by the hands of 
ſuch as his Grace ſhall appoint, new wages and victual-money, af- 
ter the rate before rehearſed, for the ſaid three months next enſuing z 
and ſo from three months to three months continually during the 
ſaid time. The ſaid Admiral ſhall have alſo for himſelf, the ſaid 
captains, ſoldiers, mariners, and gunners afore, the beſtowing their 
bags, baggages, and vituals; and. for the exploit of the ſaid ſervice 
of war, at the coſt and charges of our ſaid Sovereign Lord, eigh- 
teen ſhips, whereof the names and portage hereafter enſue, in ſuch 
manner rigged, equipped, tackled, deczed, and furniſhed with artil- 
lery, as to ſuch a voyage and ſervice for the honour of our ſaid Suve- 
reign Lord, and the weal of the journey, thall be thought to his 
Grace and his Council n-ceſſary ani expedient. 

«© The ſaid Admiral ſnall have for his dede ſhares of the ſhips as 
hereafter enſueth : that is to ſay, for the Regent, being of the port- 
age of 1000 tons, fifty dede ſhares and four pillotys ; alſo for the 
ſhip Mary Roſe, of the portage of 500 tons, thirty dede ſhares and 
a half. for the ſhip called the Peter Pomegranate, being of the portage 
of 400 tons, twenty-three dede ſhares and a half; for the ſhip called 
the Nicolas Rheda, being of the portage of 400 tons, twenty-three 
dede ſhares and a half; for the Mary and John, being of the portage of 
260 tons, twenty-four dede ſhares and a half; for the Ann of 
Greenwich, being of the portage of 160 tons, twenty-four dede 
ſhares and a half; for the Mary George, being of the portage of 300 
tons, twenty dede ſhares and a half; for the Dragon, of the portage 
of 100 tons, twenty-two dede ſhares and a half; for the Barbara, 
of the portage of 140 tons, twenty dede ſhares and a half; for the 
George of Falmouth, being of the burthen of 140 tous, twenty dede 
ſhares and a half; for the Nicholas of Hampton, of the portage of 
ten ſcore tons, twenty-two dede ſhares; for the Martinet, of ſeven 
feore tons, twenty two dede ſhares and a half; for the Genet, of the 
portage of 70 tons, twenty-two dede ſhares and a half; for the 
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Chriftopher Davy, of the portage of 16e tons, twenty-twa dede 
ſhares and a half; for the Sabyon, of the portage of 120 tons, twenty 
dede ſhares. 

« And for the victualling and refreſhing the ſaid ſhips with was 
ter and other neceſſaries, the ſaid Admiral ſhall, over and above 
the faid ſhips, have two crayers, the one being of three ſcore and 
fifty tons, wherein there ſhall be the maſter, twelve mariners, and 
one boy; and every of the ſaid maſters and mariners ſhall have for 
his wages five ſhillings, and for his victual-money five ſhillings for 
every month, accounting the month as above; and every of the ſaid 
two boics ſhall] have for their month's wages two ſhillings and ſix- 
pence, and for their victuals five ſhillings z and either of the ſaid 
maſters ſhall have three dede ſhares. And the other crayer ſhall 
have a maſter, ten mariners, and one boy, being of the burthen of 
55 tons, with the ſame allowances. 

„ Alſo the ſaid ſoldiers, mariners, and gunners, ſhall have of our 
Sovereign Lord conduct- money; that is to ſay, ev ry of them for 
every day's journey from his houſe to the place where they ſhall be 
ſhipped, accounting twelve miles for the day's journey, ſixpence, of 
which days they ſhall have evidence, by their oaths before him or 
them that our ſaid Sovereign Lord ſnall appointand aſſign to pay them 
the ſaid wages and conduct-money. : 

„And foraſmuch as our ſaid Sovereign Lord, at his coſts and 
charges, victualled the ſaid army and navy, the ſaid Admiral ſhall 
therefore anſwer our ſaid Lord the one half of all manner of gains 
and winnings of the warre that the ſame Admiral, or his retinue, 
or any of them, ſhall fortune to have in the ſaid voyage by land or wa- 
ter; all priſoners being ehieftains, or having our ſaid Sovereign Lord's 
adverſary's power, and one ſhip Royal, being of the portage of 200 
tons, or above, with the ordnance and apparel of every ſuch prize 
that ſhall fortune to be taken by them in the ſaid war, 3 
our ſaid Sovereign Lord all artillery contained within any other ſhip 
or ſhips by them to be taken. In witneſs whereof, &c.”—Rymer, 
Vol. XIII. p. 326. 

From this Indenture it appears that the wages of ſeamen were 
only five ſhillings per month at this time, accounting twenty-eight 
days to the month ; a rule obſerved in every ſubſequent increaſe of 
their wages, and ſtill practiſed. In the reign of James the Firſt I 
find them raiſed to ten ſhillings per month; whether by that Prince or 
his predeceſſor I cannot aſcert:in : but I ſhould rather ſuppoſe it was 
done by Elizabeth, as Charles the Firſt, in the firtt year of his reign, 
raiſed them to fifteen ſhillings, which he probably would not haye 
done if his father had ſo recently raiſed them before. From this In- 
denture it likewiſe appears that the King employed veſſels uſed in 
trade by his ſubjects, and that his own were not conſiderable, at 
leaſt in number ; for except the Regent and the Mary Roſe, I take it 
the reſt were hired. The inſignificant ſize of our ſhips — to 
the Navy is apparent alſo from ſhips of 200 tons being called ſhips 
R:yal, and reſerved for the King if captured, 
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But it is not only the ſize but the form of building them that 
renders theſc ſhips ſo contemptible in the opinion of perſons in the du 
leaſt acquiinted with Naval Architecture; for, if we could depend is 
on the curious print given to us of the Harry Grace de Dieu, by WW nm 
Mr. Topham, it may fairly be pronounced that ſhe was unfit for WW fie 
every purpoſe of navigation, not only in the ocean, but in the leſs WW th 
tempeſtuous waves of the Mediterranean, and hardly ſafe out of 10 


a harbour any where. Another print of a large ſhip, publiſhed by ſp 
Mr. Allen, and ſuppoſed, with ſome reaſon, by Mr. Topham to WW th 


have been built in James's reign, is leſs uncouth, though till an n. 
unplea{ant picture of the ſtate of ſhip- building at this time. If Mr, 2 
Topham's conj:Qture be right, we ſhall find that Mr. Pett, the ae 
builder of it, had wonderfully improved his ſkill in Jeſs than twenty. a 
ſeven years ; for this ſhip, called the Prince, was launched in 1610 *, f 
and built by Peit. The Royal Sovereign, built by the ſame man f. 
in 1637, gives us the firſt idea of any knowledge in the art, and *: 
is really an aft: niſhing proof of the rapid prog reſs it had made, for ſhe 0 
continued a uſeſul and valuable ſhip in our Navy until the beginning 1 
of the preſent c:ntury. dhe was in ll the actions at ſea during the WW 1! 
reigns of Charles the S cond and William the Third, and did great. 1! 
ſervice in the fight off La Hogue in 1692. If, however, this print WM i 
of Allen's doth refer to the ſhip called the Prince, it is to be hoped | 
that thoſe built for trade, and we find very large ones, ſome even « 
of looo and 1100 tons in our Eaſt India trade at this time, were more t 
equal to thoſe diſtant voyages. The moſt defpicable opinion, how- Wi { 
ever, may be admitted as to the form of theſe ſhips in the early pe- c 

C 


riods of the art, and how unfit they were for carrying the guns 
allotted to them, when we are told, that the Mary Role, a Royal 
ſhip of 5 tons, was loſt at Spithe:d by the water ruſhing in at her 


| 
ö 
lower ports, which were placed only ſixtecn inches from the edge f 
the water +, | 

( 


* « This year, 1610, the King builded a moſt goodly ſhip for warre, the keel ( 
| whereof was 114 fect in length, and the croſs beam was 44 feet in length; ſhe will 
"RT carry ſixty four pieces of great ordnance, and is of the burthen of 1400 tons; this 
Bed... royal ſh'p is double built, and is moſt ſumpinouſly adorned within and without with 
; e all manner of curious carving, painting, and rich gilding, being in all reſpects the 
eee greateſt and goodit it ip that ever was builded in England; and this glorious ft.ip 
AWGN | 16. the King give to his ſon Henry, Prince of Wales; and the 24th of September the 
bt 1 1 King, the Qugen, be Prince of Wales, the Duke of York, and the Lady El zabeth, 
with many great Lords, went unto Woolwich to fee it launched, but becauſe of 
the narrowyeis of the dock it could not then be launched: whereupon the Prince came 


1 55 lh the next morning by three of the clock, and then, at the launching thereof, the Prince 
Aut nanied it atter his owa dignity, and called it the Prince.“ The great workmaſter in 
e building this ſhip was Maſter Phinies Pett, Gentleman, ſome time Maſter of Arts at 


Wl I * Emanuel College, Cambridge. : 
19 | | It is not improbable that this was the ſhip, and not the Great Harry, of which 
Mr, Allen publiſhed the print ft: om an old picture, and is a valuable intermediate ſtep 
between thit ſhip and the Royal Sovereign, built by the ſame maſter in the reign of 


| "9 Charles the Firit, Vide Staw's Chronicle, p. 994. 
| Wh | H- a'fo mentions a merchant ſnip, built the year before, in 16cg, by the Eaſt-India 
. 1 | Company, of 1200 tons ®, 
; "0888 + See Raleigh's Eſſays on Shipping, Naval Papers, Vol. I. Part III. p. 165 
| 4 ml | | * Titre is now an old model in the Shipping Office, India Houſe, whoſe form is til} 
. þ | | greatly admircd by ſome, though as univertally condenmed by others; pi obably of the ſame, 
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In theſe early periods it may be curious to notice the ſeveral gra- 
dual improvements that took place, Sir Walter Raleigh's account 
is very explicit as to many of them. In Birch's edition of his Me- 
moirs, Vol. II. p. 78, he fays, “ Whoever were the inventors, we 
fin that every age had added ſomewhat to ſhips ; and in my time 
the ſhape of our Engliſh ſhips hath been greatly bettered. It is not 
Jong fince the ſtriking of the top-mafls, a wonderful eaſe to great 
ſhips, both at ſea and in the harbour, hath been deviſed, together with 
the chain-pump, which taketh up twice as much water as the ordi- 
nary did (this hath been wonderfully augmented ſince); we have 
lately added the bonnet and the drabler (fails) to the courſes z3 we have 
added ftudding ſails (theſe are now added to by Hay-ſaili, top-gallant- 
ſails, ſprit-ſails, and top-ſails) ; the weighing anchors by the caprflen *. 
We have fallen into conſideration of the length of cables (they, 
from another manuſcript account in my poſſeſſion, were under eighty 
fathom), and by it we refit the malice of the greateſt winds that 
can blow—witneſs the Hollanders, that were wont to ride before 
Dunkirk with the wind at N. E. making a lee-ſhore in all wea- 
thers ; for true it is, that the length of the cable is the life of the 
ſhip in all extremities ; and the reaſon is, that it makes ſo many bend- 
ings and waves, as the ſhip, riding at that length, is not able to 
ſtretch it, and nothing breaks that is not ſtretched. We carry our 
6rd1ance better than we were wont; for in King Henry the Eighth's 
time, and in his preſence at Portſmouth, the Mary Roſe, by a little 
{way of the ſhip in cafling about, her ports being within faxteen in- 
ches of the water, was overſet and loſt,” He ſays again, in p. gs, 
« She muſt carry out her ordnance in all weathers, provided that 
the loweſt tier of ordnance muſt lie four feet clear above the water, 
when all her loading is in.” To proceed with Sir Walter's obſer- 
vations, in p. 99; ſpeaking of the ordnance, he ſays, “ there is a 
great ſuperfluity, many ſhips having 40 pieces of braſs cannon, and 
only twenty gunners to manage them;“ and he thinks that twenty 
or thirty pieces of braſs cannon, demy- cannon, culverine, and demy- 
culverine, are very ſufficient. | 

Indeed, unlefs the proportion of the larger pieces was very ſmall, 
I do not fee how the ſhip could bear them; eſpecially as in p. 94 he 
recommends a ſhip of 650 tons in preference to one of 1200 tons 
(this poſſibly refers to the Royal Charles, built at the very contlu- 


tion of James's reign); and fays, ſhe can carry as large, though 


not ſo many, guns. He recommends a dock to be built at Ph. 
mouth (at that time not eſtabliſhed), and mentions among other im- 
provernents, that the ſecond deck ſhould be raiſed. 

All this and a great deal more hath been done fince his time ; for 
the cables, which then were about ſeventy-eight fathom, are now 
one hundred and twenty; and two cables an end are frequently made 
ule of, The ſize of the anchors hath been increaſed : the ſheet-an- 
chor of the firſt Royal Sovereign weighed only 4400Ib. though ſhe was 


The capſtern with falling palls, pra ſed on board India ſhips, is of great ſafety 
to the men, but not introduced into the Navy, though their utility is obvious for more 
tan twenty years, ſaving the life and limb of many a brave ſeaman. 


about 
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about the ſize of our preſent ſeventy-faur gun ſhips, vis. about 1651 


ue 
tons, whole ſheet-enchor weighs 67o00lb.; the ſheet- anchor of the 
Prince, burthen about 1230 tons, weighed only 32001b., ; that of Fi 
our preſent lixty gun ſhips about the ſame tonnage, viz. 1220 tons, Mou 
weighs 5300lv. Another conſiderable improvement occurs in the els 
maſts and yards of the two periods; for as we have with great judg- ng 
ment incieafed the weights of our anchors, we have, with no leſs im 
knowledge, decreafed the ſize of the maits and yards x. The main» $ 
maſt of the Prince was 102 feet long, the diameter of it three feet MlWnu: 
three inches; the main-maſt of our ſixty gun ſhips, as above, is ar! 
only ninety-four fect ten inches long, diameter two feet ſeven in- Hao 
ches 3. I am not able to aſcertain the maits and yards of the Royal the 
Sovereign; it may be ſufficient to obſerve, that the main- maſt of our Nſen 
preſent Royal George, burthen about 2300 tons, is oy 117 feet long; tai. 
that ſhe hath one deck more than the Prince, which probably rakes tie. 
off eight or nine feet of that length; the diameter of it is only three tio 
feet two inches 4, not quite ſo thick as that of the Prince, although the 
almoſt double her tonnage ; the main-yard of the Prince was ninety» va 
ſix fect long, diameter two feet; that of our fixty gun ſhip's main» En 
ard 1s eighty-four feet two inches long; diameter one foot eight fla 
inches 3. Any perſon acquainted with the importance of diminiſh. Bl 
ing the weights above water of a ſhip as much as poſſible, will be WW th: 
ſenſible of this great improvement; as allo of the reduCtion in to 
the quarter galleries of cur great mips. Thoſe in a ninety gun ſhip th. 
ate now not larger than they uſed to be in our old forty gun ſhive; Hor 
the poop royal, in our preſent firſt-rates, is omitted, and that no 
enormous weight aloft taken away; nothing is given to parade; the by 
height between decks, at leaſt in the cabin part, is leflencd almoit oe 
two feet. be 
That great ſeaman Sir Walter Raleigh early obſerved the great de 
milchicf accruing to the ſervice by builving in private yards, and WW =" 
recommends ſtrongly that no large ſhip ſhould be built except in the I {h 
King's yards; for that all ſuch ſhips did not endure, and this evil ab 
ſtill attends all ſuch {lips as are built by contract +. = 
If the conſtruction of theſe ſhips was fo rude and imperfect at this he 
time f, the manner of fighting them dota not ſeem to have been I Y 
An ing atous Treatiſ on Maſking, drawn with great fireng:h of argument and N 
experience, by Admiral Chim n, tran{lated trom the Swedith language, is lately | 8 
publiſhed ny the Society for the Improvement of Naval Architecture. a 6 of 
+ Tits 1s not to be denied as to fact, but candour {peaks in extenustion. The 5 
contract butinets is ſehlom ref ried to except in caſes of very great neceſſity. In this 00 
and the former wars 46 gun trigates have been contracted for and launched in tene 
months ; 74 gun thips in fourteen 3 while in the Guvernment yards from three to hve n 
years is net uncommon; gontugnently the timber mult ve green, y[<rhaps ſome ſtand- tl 
ing, Glan the contract is mad... Nevertheleis, it is ili a doubt whether the Royal : 
Navy couid not be twniſhed cheaper and equaily ſerviceable by private contract » 2 5 
man of great practice ſſerts three for two. There are not wanting inſtances in what l. 
15 GH a hbughrcpai colting one third more than the original con ct the hull, and t. 
at a econ! thoruugh repatr one helf more; thus if the hull of a frigate colt originally i 2 
6:00. the fett thorcugh rep weis Saool. and the ſtcond near goool. 9 
mis tn, and 1 believe with truth, there wis not a private builder between Lon- 
don Bridge and Gravelend eto could hay down a {hip in the mould- loft from a Navy Wl t 


Boani's taught, winenl app}; ing to a Unter Who hyed in Binavg's Acre. 1 
muc 


5 


uch better; for we find in the action in 7549, between the two 
eat fleets of France and England, the former conſiſting of ninety, 
ad the latter of one hundred veſſels, that after a c/oſe fight of zwa 
Wh ours, the French hiſtorian, M du Bellay, obſerves, there were not 


the Wl eſs than 300 ſhot fired on both fades. Lord Rodney, in his memorable 
1dge ngagement in which the Ville de Paris was taken, informed me 
leſs imtelf, that he fired eleven broadſides from his own ſhip, which, 


s ſh- carcicd ninety-eight guns, was probably almoſt double the 
number fired on both ſides between theſe two mighty fleets. In the 
Wexrlicr ſtate of Naval engagement, before the introduction of can. 
Inon, the manner of fight was ftill ruder and more barbarous; for 
the co:nba ants fought on platforms raiſed on the d: cks of the veſſels, 


W.mcthing, 1 ſuppoſe, like thoſe at Otaheite, as deſcribed by Cap- 
W cain Cook, and endeavoured with the beaks of their veſſels (the an- 
Wticat roſtrum) to fink thoſe of their opponent, or, by a briſk exer- 


tion of their oars, to break thoſe of the enemy, and thus revder 
them unmanageable. This mode of fight continued to 1213, and 
was pr. ctiſed in the great fight that year between the French and 
Engliſh fl-ets. It muſt have been attended with a great deal more 
flaughter than that which hath followed the uſe of cannon. 

We now yet into the reign of Elizabeth, and ſee with pleaſure 
the brilliant ſtate of our _y Navy The wars ſhe was obliged 


WT to carry on with Spain not only obliged her to increaſe it, but wers 
e occaſion of breeding up ſuch a race of Naval heroes, as no age 


or country ever produced within the ſame compaſs of time. It is 
not the buſineſs of this little tract to do juſtice to their memories 
by recording them; the names of Raleigh, Drake, Forbiſher, Ca- 
vendiſh, Cumberland, and many others, need but be mentioned ta 
be remembered with honour by their grateful countrymen, It will 


reat be unneceflary to ſay more of the Navy at this time, as Ledyard 
and and others have given full and pretty correct liſts of it, than that 
the ſhe increaſ d it to 17,030 tons. It conſiſted of forty-two veſſels, 
evil about 30 of which may be eſteemed ſhips of the line, as thoſe down 
to 200 tons were called ſhips royal. She did not increaſe the ſize of 
this her thips beyond that of her father's, unleſs we allow the Triumph 
been to be ſo, if he was 1 100 tons, as ſome liſts mention her to be; 
there are many, however, of 900, 800, 700, and boo tons. The 
i — Miry Roſe and three others appear to be the only ſhips, except the 
wt, Great Harry, belonging to her father, of ſo large a ſize as 500 tons 
The lt we credit Secretary Burchet, they however carried a great number 
1 this of guns; one carried 100, and nine others from ſixty to eighty-eight 
n ten guns. On Burchet's authority I likewiſe note that gun-powter did 
a not begin to be manufactured in England until this Princeſs's reign, 
oyal though cannon, &c. had been ſo long in uſe before. The guns con- 
e 2 tinued to be of diſhmilar calibres on the ſame deck, and probably the 
what ſame practice obtained abroad ; for Peter Hilton, in his account of 
F__ the engagement in the gulph of Perſia, between ſome of our ſhips, 
/ WY 2fiftcd by others belonging to the Dutch, againſt the Fortugueſe 
Lon- feet, ſays, „that the Admiral, a carrack of 1700 tons, carried only 
Nary WW torty-cight pieces of braſs cannon;” but then they were whole. 
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cannon (6olb. ball), demi cannon (31 w.). cannon petro (24 lb.), 


whole culverine (181b.), and demi culverine (glb. ball). In this 


place it may not be amiſs to ſtate the calibres and names of the other 
pieces employed in our antient ſervice at ſea. Beſides the cannon 


royal already mentioned, which were ſometimes of 631b. ball; there 


were the French cannon, 431b.. the Saker of 51b. ; the Minion 4Ib.; 
the Faulcon 21b. ball. It may be obſerved, that theſe were lighter 
and ſhorter than thoſe uſed now; for inſtance, the 321b** weighed 
only about 400olb. whereas the preſent guns of that bore weigh 
from 53 to 5500lIb.; their g1b*"* weighed 2700lb.; our preſent ones 
only 2300lb. The length of them in the old ſervice was only 
eight feet ſix inches, through all the calibres; from ten feet to nine 


feet fix inches, is the length of thoſe in our preſent ſervice. It may 


be obſerved, that Elizabeth did not increaſe the magnitude of her 


ſhips beyond that of the Great Harry, nor is there any larger taken 


notice of till the 8th of James, when the Prince of 1200 tons is ſail 


to have been built. Charles the Firſt, indeed, built one much? 
larger ftill, which muft have been a prodigy in the Engliſh navy ati 


that time, not only from its ſize, viz. 1657 tons, but from the 


beauty and ſuperior knowledge in the art that were diſplayed in it. 
But of this ſhip I ſhall ſpeak more largely when I come to the reign 


of Charles the Firſt, 


It may be obſerved, that the number of guns continued to be very 
conſiderable, through the reigns of James the Firſt, Charles the 


Firſt, and the Uſurpation, and even ſo low down perhaps as the 


beginning of that of Charles the Second ; for, the Royal Catharine, 


built in 1664, carried eighty-four guns, though only 1050 tons; 


the St, Michael, built in 1669, carried ninety guns, though only 
1011 tons; the St. George of nivety guns, built in 1662, was only 


of twenty-four guns, tonnage 226; built by contract in 1693. 


To account, in ſome meaſure, for this extraordinary number of 


guns, carried on-board ſhips that from their dimenſions ſeemed very 
unequal to bear them, it may be obſerved, that from the time the 
old cuſtom of carrying cannon of diffimilar calibres om the ſame deck 
was laid aſide, and the number of them increal:d, it became neceſ- 
ſary to diminiſh the calibres. Perhaps this alteration took place towards 
the end of the reign of Charles the firſt, and I ſhall give my reaſon 


for thinking fo hereafter. It is now time to ſay ſomething (I wiſh 


388 ſay more) of the ſtate of the Navy in the reign of James the 
irſt. | 
In this peaceful period, it ſeems to have declined conſiderably, 
inſtead of advancing; for, from my MS. it conſiſted, in the whole, 
of only 15,969 tons, whereas Elizabeth had left him 17,032; and in 
this number of James's it is ſurpriſing to find ſo many of them re- 
ported to be unſerviceable. This report is dated in 1618, as fol- 
loweth: | 
Prince 


33 tons. We find them almoſt as inſi;nifcant in the beginning of I 
illiam and Mary; for 1 have the copies of three ſhips, the one of i 
eighty guns, tonnage 1140; one of fifty, tonnage 616; and another Wi 


Rk 


lb.), | 
n this 
other 
annon il 
there 


4ld.; 


1ghter 


eighed 


weigh! 


t ones 
only 


3 nine 


t may 


of her 
taken 


is ſaid 


much 


vy at il 
a the 8 
in it. 
reign 


very 


s the 
s the 
Arine, 


tons; 


only 
only 


nz of 


ne of 


other 


er of 


very 


e the 


deck 
ecel- 5 
vards 


eaſon 


wiſh 8 
s the 


hole, | 
1d in 


n re- 


fol- 


rinee 


= 


Tons. 
Prince Royal - - 1200 
White Bear - - 909 
More Honour - - 800 
Ann Royal - - 800 
Due Repulſe - - 700 
Defiance - - - 700 
Warſpight 155 600 
Aſſurance - - - 600 
Vantguard - - 600 
Red Lyon - - 509 
Noniuch - - 500 
Rainbow - - - Soo 
Dreadnought - - 400 
Speedwell - - 400 
Antelope - - 350 
May be made 8 2 j a - 
ſerviceable, Anſwer ny = 2 200 
| Phoenix - - 150 
LC Lion's Whelp - 90 
Moon - — 100 
Seven Stars - - 100 
Deſire - 50 
May be ny George Hoy - - 100 
ſerviceable, J Primroſe - - - 80 
Eagle Lighter - - 200 
Elizabeth Jonas - - 500 
T Triumph - - 1001 
Garland 2 - = 
Mary Roſe - - oo 
Decayed and es - - 560 
unſerviccable. Quittance - : — 
Advantage — - 200 
Tramontane - - 160 
Primroſe Pennaa - - 30 
Diſdain - - - 30 
Charles 98 - 100 
Ketch — — 10 
Superlative - - 100 
Call Advantagia - - 109 
9 Vollatilla - - 100 
Gallerita - - 100 
Total 15960 


Forty veſſels, of which eight are decayed and unſerviceable, and 


ſeven more that wanted repair. 
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have an account, which is curious enough to have a place here 


of this navy, which contains not only the names of the veſſels, bu 
the number and calibre of their guns; from which it appears tha 
guns of diſſimilar bores continued to be employed on the ſame dec 
from the time of Henry the Eighth down to this period in 1624, 


at leaſt. 
Ser: ſrnſ [alias 
"NN In IS G 2 [= 8&8 
Tons, Names, S & S [Culver |Q J |Sakers, 8 Z % ' Fezvler, 
i200Prince , . 55 261218 13 —— 4 
—_ 6 8 —— 
900.0 +1 3 13.1 1 9 4 
8c o More Honor 44 2 612128] 4 
„„ ee 4 
7000Repulſe 40 221412 4 —— 2 
0% efiancde . 40 2 214124 — 2 
921 Triump:m 42 2 21612 42 
880 St. George . 42 2 216124 2 
880jSt. Andrew .|42| 2 21612 4 — 2 
870Swiftſure 42 2 216124 — 2 
870{Victory 4. 2 2 2 | 16 | 12 4 |[-| 2 
| 750|Reformation . 42 2 216124 — 2 
ogoſWarlpight '. 38 241313 4 || 2 
10 — |r4] 32] 4 kj s 
650i/Rainbow , 40 2 — [1442 4 ſ-| 2} | 24 
65oj]Red Lion 38 1 148.42 4 
600|Aﬀurance , 38 2 — |10]12| 10 ||—|—| 4 
38 2j— 13 1 60 4 
674 Bonadventure 34 | — — 4! 14| 10 | 2—— 4 
68c Garland . 2— — | 4 
58c|Entrarcce . 32 — — 41210 2 —| 4 
500 Conventine. | 34 | — — — 1810 98 — | 4 
450 Dreadnought 52 — —— 1610 " Bit — | 4 
450 Antelope 33 - „10 aloe} ab 4 
350|\dventure , 20 — | — | — | 12 | 6 4— —| 4 
388 [Mary Roſe . | 26} — —|—| 8] 10| 4— - 4 
| 25c *hoenix . . 20 —|—| — — 12 42 —| 4 
250 Crane 1 | 
250 Anſwer ns. | oa} ow — — fr 0 
140|Vioo0n . . — — — | - — |-|\ 
140]Seven dtars . 14 — — — 2 616 
140 Charles 14— ——— 2 6) 4 
80/Delire ny 9 — —— — 1 — 121 4 
ö | LE J 


The St. Michael, though in neither of theſe two lifts, is ſaid t 
have been built in 1609; ſhe was 110) tons, and therefore propetl 
ſhould belong to the reign of James the Firſt; 1 find her exiſting 
a liſt of 1700. My MS. account however ſays ſhe was built ! 

160; if ſo, lhe belongs to thc icign of Elizabeth. 
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We find but few materials for the reign of Charles the Firſt, 
The ſhips mentioned by Sir William Monſon to have been built 
by him are few, and not large, except th: Jaſt, if we may be allowed 
to eſtimate their magnitude from the number of men allotted to each 
of them. The ſubſequent troubles of his reign, when the conten- 


tion about the rights of the Prince and the claims of his ſubjects grew 


ſo violent, prevented his application to this important ſubject, which 
he, however, ſeemed to be well acquainted with. The- ſhips there- 


fore built by him, are only the Ten Whelps, ſeventy men; the 


Mary Pinnace, twenty-five men; the Charles, 250 men; the James, 
260; the Victory, 250; the Leopard, 170; the Swallow, 150; 
and the Sovereign, 1657 tons. Heywood, the old Hiftorian, hath 
given a very full and curious account of this laſt ſhip, which, as it 
correſponds pretty exactly with a drawing of her in my poſleſſion, 
taken from a painting of her, and that very ancient, which was pre- 
ſerved at Blackwall, where Pett, the builder, had his reſidence, and 
ſuffered to be copied by Mr. White, Mafter-builder in Portſmouth 
Dock-yard, from whom I obtained this drawing ; perhaps it will 
not be treſpaſſing too much on the indulgence of the Society, if I am 
permitted to give this account by Heywood. 

« The length of her keel is 128 feet, or thereabouts, within ſome 
few inches, her main breadth forty-eight feet; her utmoſt length from 
the fore end of her beak-head unto the after end of the ſtern 2 prora 
ad puppim 232 feet; ſhe is in height, from the bottom of her keel 
to the top of her lantern, ſeventy-ſix feet; ſhe bear«th five lanterns, 
the biggeſt of which will hold ten perſons to ſtand upright, without 
ſhouldering or preſſing each other; ſhe hath three fluſh decks, and a 
forecaſtle, a half deck, a quarter deck, anda round houſe ; her lower 
tier hath thirty ports, which are to be furniſhed with demi cannon, 
and whole cannon throughout, being able to bear them; her middle 
tier hath alſo thirty ports for demi culverine and whole culverine ; 
her third tier hath twenty-ſix ports for other ordnance ; her forecaſtle 
hath twelve ports, and two half decks have thirteen or fourteen ports 
more within board for murdering pieces, belides a great many loop- 
holes out of the cabins for muſket ſhot : ſhe carrieth moreover ten 
pieces of chace ordnance in her, right forward, and ten right aft, 
that is, according to land ſervice, in the front and the rear; ſhe car- 
rieth eleven anchors, one of them weighing 4490ib. (a ſhip of this 
burden would now have her ſheet anchor 6y00lb.) 

« The prime workman is Captain Phineas Pett, overſeer of the 
work, whoſe anceſtors, father, grandfather, and great grandfather, 
for the ſpace of two hundred years and upwards,. have continued in 
the fame name, officers and architects in the Royal Navy.” As this 
ſhip was built in 1637, this account would carry ſomething like a 
regular eſtabliſhment, as far back as 1437, the reign of Henry the 
Sixth, 

However, it is a remarkable account of this family, eſpecially as 
I can further add to the uncommonnelſs of it, that the ſame family 
made a diſtinguiſhed figure in the ſame line, and the ſame office in 
the King's yard, to the end of William the Third: But to return to 


Hey wood. 
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Heywood. „The maſter builder is young Mr. Pett, who, before 
he was twenty-five years, made the model, and perfected the work: 
the maſter-carvers are ſohn and Matthew Chriſtmas ; Francis WM 
Shelton, clerk of the cheque. She hath two galleries beſides, 
and all of moſt curious carved work, and all the ſides of the 


ſhip carved with trophies of artillery, and types of honour, as . 
well belonging to ſea as land, with ſymbols appertaining to navi- ton 

ation; alſo their two ſacred Majeſties badges of honour; arms with „ 
©4987 angels holding their letters in compartiments, all which works cha 


are gilded over, and no other colour but gold and black; one tree Wil : 
or cak made four of the principal beams, which was forty-four feet 


f : x | 
of ſtrong ſerviceable timber in length, three feet diameter at the top, . 
and ten feet at the ſtub or bottom; ſhe is 1637 tons, the year in! of 


which ſhe was built. Upon the ſtem-head a Cupid or child bridling 
a Lion; upon the bulk-head, right forward, ſtand fix ſtatues, in WW 5, 
ſundry poſtures ; theſe figuies repreſent Concilium, Cura, Conamen, g 
Vis, Virtus, Victoria. | 

« Upon the hamers of the water are four figures, Jupiter, Mars, po 
Neptune, AEolus ; on the ſtern, Victory, in the midſt of a Frontiſ- fog 


piece; upon the beak-head ſitteth King Edgar on horſeback, tram. pe 
pling on ſeven Kings.” | 


It may be proper to mention, in order to account for the difference th 
in the tonnage ſtated here from that which I have given in 1637 in- ha 
ſtead of 1657, that the old mode of calculating the tonnage was Wil 
different from that practiſed now. The old mode was by multi- WW na 


plying the length of keel by the extreme breadth, and multiplying le: 
that product by the depth in the hold, and then dividing by 96 for 


men of war. This was correct enough while the depth in the hold Wi U 
continued to be exactly one half of the extreme breadth, which it te 
did for many years; but we have latterly lefl-ned the depth in the ir 
hold conſiderably from that proportion ; for, in a firſt rate, by the m 
eſtabliſhment of 1745, the half breadth was twenty-five feet ſix inches, fe 
while the depth in the hold was only twenty-one feet ſix inches, four I th 


feet leſs than the half breadth. "They anciently divided the whole th 
product, as I have ſaid, by 96, we now divide it by 94, which, in- tl 


deed, they did formerly for the merchants ſervice, though they o. 
fixed on 96 for the King's ſhips. N Ip 

In honour of commerce we muſt obſerve, that the ſize of our ſhips Wi [: 
gradually increaled as that became more diffuſed, and extended to ti 
more remote parts of the earth. Leſſer veſſels ſerved the purpoſes of Wi Þ 
trade, while it was limited to the neighbouring parts of Europe; but C] 
the diſcoveries of the Eaſt and Weſt Indies ſoon ſupgelſted the neceſ- Wi t 
ſity of having larger veſſels for ſuch long voyages, that would con-: 
ſume ſo mucn time to perform them, and in which every conveniency ( 
and ſupply for three ycars, or more, muſt accompany the merchan- Wil / 


dize. We find, accordingly, that the firſt very large veſſels called 
caracks, of 16 and even of i700 tons, were early introduced into their 
Faſt India trade by the Portugueſe, the firſt diſcoverers and ſettlers in 
thoſc diſtant ccuntries; nor did the Spaniſh importance at ſea com- 
mence until Philip the Second had annexed Portugal to his dominions. 
All the large veſſels in his memorable Armada of 1588 were "_ 

g ele 


built. 


their magnitude. 


( ©8157) ) 


er veſels; and it ws not until b50 , actoidig: tb Bir William 
Witonſon, that he thougbe of build 


ng ſuch large ſhips for himſelf. 
He then ordered the Twelve Apoſtles of 13 and 1400 tons to be 


We alſo find the neceſſity of obliging our own Eaſt India Company 


W to build very large ſhips; for I find two veſſels, the James of 1000 
Sons, and the Trades Increaſe of 1100 dans, employed in their ſervice 

WT in the reign” of James the F irſt, being as large or larger-than any at 
that time belonging to the Royal Navy, -» + 4 


; * 


Sir William Monſon ſays, that even in the twenty-fourth of Eli- 


Las hs had 135 veſfels-of 500 tons and »pwards,” belonging to 


the merchants ; ſo rapidly had trade” inereaſed at that early period 
of it. E | | 

Trade, therefore, gradually increaſing, gradually increaſed the 
fize and number of out ſhips in the Royal Navy, and hath, at laſt, 


W fixed the latter, as well as the wealth of the nation in general, on the 
reſpectable footing they now maintain. Trade muſt continue to ſup- 
port what trade has ſo proſperouſly effected x. Trade only can raiſe 


ſeamen, and without the neceſſary number of ſeamen our navy muſt 
become uſeleſs very ſoon. e 


It is from the want of attention to this neceſſary connection between 
the extenſion of commerce and the ſtate of àa navy, that the Spaniards 


have continued to increaſe the latter, while they have neglected the 


ſormer; and are not able to man more than one half of the ſhips they 


bave built. The number makes a figure on paper; but the want of 


ſeamen takes away all their conſequence. 


The materials for this - account are alſo very ſcanty during the 


@ Ulurpation and Oliver's time; though from what I have been able 


to collect, it ſufficiently appears that the ſize of the ſhips was not 
increaſed ; and that the great naval officer, the gallant Blake, was 
more intent on making much and honourable ate of the ſhips he 
found built, than of adding much to their number, and nothing to 
In the following account of them, we may obſerve 
that their depth in the hold is much below the uſual proportion. As 
the only enemy he could Rave to contend wich were the Dutch, no 
other State having then any ſea force at all, is it not probable that this 
proportion in the hold had been leſſened: purpoſely for engaging the 
Dutch ſhips in the ſhallow waters on their own coaſt; as this diminu- 
tion occaſioned :heir drawing, conſiderably” leſs water? As ſome of 
Blake's fleets appear to be numerous, it is likely that many of Charles's 
ſhips were Kill left and formed a part of them. We know particularly 
that the Triumph, the James, and the Vanguard, that figured in 
thoſe adions, were ſhips built by Charles. We even find the Royal 
Charles, built by him 1o late as 1684, as alſo the Victory and James. 
As this Ii is very particular, though not numerous, and gives a 


* The Eaft, Weſt India, and Coal Trade have been the greateſt improvers of 
Nazal Architecture, as here individuals are at liberty to try ſuch experiments as y 6 
== probable to ſucceed, not being curbed by precedent. Hutchinſen ſays, in 
arge coal ſhips they make them do every thing but ſpeak ,—>£diter, 


Vor. II. PaxT IV, G diſtinction, 
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, wha : We have pow reached the reign of Charles the m in| The 


4 ) 


ruggles fo liberty happily terminated; and freedom in la great 


eaſure eſtabliſhed dn ſolid and permanent foundations, all 


. 


| the 
ation to n. the beneficial arts of trade and ingeſtry. 

Ve ſee with pleaſure, therefore, the happy effects of 'peacg and ſę- 
Wc urity, in the power ful fleets" raiſed in this reign; fleets nl wi 8 
truly the dominion of the ſea, and eſpeciatly a5 thoſe-of the Dutch, 
our only competitors at this time, decreaſed as D 


Wcrcaſed. - It was ſome time after this before the French began to 
formidable at fea, = x unc 


1 know the lift of this Prince's navy hath already been publilked ; 


| but, I am informed, not in the complete manner that I am able to 


give it, May I be allowed to give mine, without diſtrefling too much 
the patience of my readers?” It will be, at the worſt, only a table of 
reference, which the reader may omit as much of as he pleaſes. It 
will be ſeen that the ſame difference in the guas and men employed at 
home and abroad, continued to be obſerved ; that it continued down 
to the beginning of the preſent century, through the reigns of Wil- 


S liam the Third, and through the greateſt part of even that of Anne ; 


and, what may want ſome explanation is, that the leaſt number is 
allotted to the ſervice abroad, where, from the difficulty of ſupplying 


them, we ſhould have expected the greateſt number, eſpecially in ths 


men. This liſt is dated 1684. | 
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10 Breda ya * — — 
1770 Burfode -  < 
Captain 1 * 2 « Ys 
Cambridge 
o 
Dreadnought 
02) Defiance. - _ - 3 
Z 
' 2 12 — = 5 
E. EX — 18 — = 
r ox 
| RE Ep 
1184 Grafton - = C 
4.105% Hope 
. 1 1105] Hamptop Court 
a SE i=. ..- -; 
8 „„ =, < - . 
1064 . — — - 
* 109 Lenox — = — — 
= Lyon — — - = 
7 t ary as — = os 
Monmouth - « bs 54 
1 69b|Monk - - - - 
So Montague * 
1115 Northumberland - i 8 
I107]Rayal Oak - - © 
752 P lymouth — — * 
e 
1033 Reſtoration — © 
- $1FRupert - = = - 
1 T14)Sterling Caſtle * 5 
978}Swiftfure © -* — 3 
1151|Suffolk  < - 5 
38920 Warſpight - * 
73 Vork - — o - 


570 Antelope - 
555 Aſſiſtance - 
372 Aſſurance — 


547 Briſtol "HET 
$26|Charles Galley 
33 [Centurion 


V 

8 

Q 

2 

& 510 Bonad venture 
*| 


— — - 
— — 
— _ - 
* w - 
* — 
* * 
- * = 


Fourth Rate. 


a_s a3 OR a 


E 1 
a E A Ship: Namn, Ea | , 
| * 530 owne 2 89833 - 

137 [Conſtant Warwick -. - ] 
þ 838 St. David — - 4 
ol 5530 |Niamond | + „„ 1 

| \ | 544 Dover S - > 0 w <6 

479 Dragon — — 3 

5 8 Foreſight. - - « 51 
f 307 Faulcon ew - - 
539 [Greenwich = - 
| 1470 [Hampſhire - — 
623 Happy Return ja 
433 James Galley Si 
S5 E =. - — 
| 664 ing's Fiſher A — — 
676 Leopard — - - 
28 555 Mary Roſe — 
2 4625 [Neweaſtfe 7 0 
— 45 Non ſuch - 3 83 
2 | b77 [Oxford — - - 
2 | 468 [Portſmouth _ =» . 
88 + ! 368 [Phoenix — - - 
588 Portland - - 
538 [Reſerve 8 
532 [Ruby . — 
559 [Swallow 3 - 
3-6 [Sweepſtakes - 8 
590 [Tyger . 
649 [Tyger's Prize R 
* Woolwich ” * 
722 [Golden Horſe Prize — 
556 [Half Moons - = — = 7 
| 552 [Lwo Lyons of Algiers 8 . 


| L567 Mordaunt - - - 
| | Of the Line, 105 ſhips. 


265 Dartmouth — _— 
255 Garland = 6 
255 CGuernſcy — — - 
4 | 294 Mermaid - - 7 
8 260 Pearl * * - 
& \ 234 Roſe - = ws 
D 


84 Richmond 5 - - 
* | 505 Swan * . 
ee 2-3 


20 Orange Tree «at 
(260 St. Paul's Pri ee 
) G3 


S 


( 86 ) 


Ships Names, vs home = bome, F i 
151 * — 16 P7865 Ws 
| - „ 4 10-110] Foo . | 
| | — - - L 430 25 J ( 
148 * — 1614 75 65 
J „ 1644 35 66 
1 924 3 181685 70 | | 
| 79 uaker ten 10 10, $0-| 402 | 
c © Ließ On, | n the "wy Seal to 0 be fold.} \ j' e 1 
4 0 f — + gr ao” 
5 Sondates - „ : 
Boneta | * — 1 — 
X Hound X - = — — DT 
Hunter — — IN | 
87 Woolwich - " = 
1 1 : - — — 5 KEE 10! 
3 fn and Chriſtopher | 818 floops 
L oN ſtle * 5 — 8] 8 tons. 
Eagle 53 12 | 12 
1 ea ane Alexander = - 81 8 If 
[Providence © = - - Wo and t 
| 5 g Spanjſh Merchant - - 8 | 8 the n 
ot [Sampſon ' * - 1211 ing, 
| l WDrah | 61 6 # Jan 
4 81 8 whic| 
; 61 6 our en 
1 10 | 10 ſervic 
Wil. 981 yards 
© | - quire 
— with 
8 It 
2c Biz 5 of 0 
| 167 1 | 81 6 — 
3 rn — — — — 0 b ö 
N 148 [Tubs V | * 10 eng 
- 1 26 11{&bella . = — b 7 4 his 1 
TH 31 le of Wight . 4 | 5 ' ; | abo. 
4 131 Cacharine "ow NT $ 7 Bait 
W S IQ.) Merlin — ng - 9 6 
il 3 ? 107 Monmouth - - - 81 6+ 
t By 155 [Mary 5 * wh g F 6. 
| CE? 443 Charlotte w * - 8 368 
ol E 1 133 Portſmouth = - — 85 8 6 
f 4 24 [Navy — - — 8 6 
1 4 27 Queenborough- — — * 4 "XY 
1 101 Kitchen 3 8] 6 
: L159 Henriet a/ 81 6 
il 
q 


Small Y:fſcls. 


Hulks. 


_ *< \ithout them, ang ſome altercation enſued, rather curious than uſefu 
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105 line of battle ſhips; 11 fifth rates; 16 floops; 9 ſmaller 


oops; 18 yachts; 8 ſmaller ditto ; 8 hulks.— Total 17 5.—101,273 


tons. 4 


If I may preſume to account for this difference between the home. 
and the foreign ſervice, which, I find by looking over my old lifts of 
the navy, continued fo late as the year 1730, it ſhould be, by obſery- 
ing, to the credit of Government, that our ſeveral naval yards at 


5 # Jamaica, Halifax, and Antigua, were not then eſtabliſhed ;. but 
_ which, being now eitabliſhed, and affording every poflible ſupply to 


our navy abroad, hath made it unneceſſary tor our ſhips on foreign 
ſervice to encumber themielves with ſuch extra proviſions of maſts, 
yards, cordage, and even of viQuals, as ſuch a length of time re- 
quired ; and left them at liberty to perform thoſe diſtant ſervices, 


Vith the ſame force — and men abroad as at home. a 


It will be unneceſſary to ſwell this account with any more liſts 


Jof our navy. It may be ſufficient to obſerve, that the ſhips 


built jn the reign of William the Third, though they added very, 
much to the number, did not very much add to the ſize of, 
them; for, except a new Royal Sovereign, built towards the end of 
his reign, of 1882 tons, and which remained a ſerviceable ſhip till 


about 1786, we find no other that equalled the magnitude of the 
Britannia, of 1915 tons, which was built by Charles the Second. 


The ſecond rates ſcem to have encreaſed in ſize z and it is not to be 


This very neceſſary eſtabliſhment loſes part of its benefit, by the eat 
variety in the claſſes of our ſhips. The ſtores ſent out as a ſupply to the ſtores 


houſcs are immenſe, and get great = from the length of time; and are fre- 


quently ſold as old ſtores, before uſed, thoſe of 64 gun - ſhips neither fitting a 60 or 70. 
It has been aſſerted, that an honeſt bluſtering commander on one of theſe ſtations 
having his colours blown away in a ſtorm, ſent to the ſtore to have them replaced z 


there being none in the tore made for the rate of his veſſel, the wellangen — 
— iore 


wondered 
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wondered at, when we find the calibre of their puns to be the ſame ] 


as that uſed for the firſt rates; the third rates, indeed, are larger, and 


fo are the fourth rates. The firſt rates, at a medium, were" abyut 
1600 the ſerdnd 1370; the eighties 1200 the ſeventies 1047 the | 


ſixties 870; the fifties about 650 tons. 


As the old practice of carrying guns of diſſimilar calibres was now 
laid aſide (it had continued, probably, till ſome ler in the reign off 


Charles the Firſt, when the Royal Sovereign was built), it may be 
curious to ſee, as ſummarily as poſſible, the ſtate of them in each 


age, ſo low down as 1709. I obſetved, I think, that the calibre for 


the firſt and fecond rates were the ſame, which is rather ſurpriſing, 


as the diſproportion-in their tonnage was conſidetable; the medium 


of the firſt rates being about 1600, and that of the ſecond rates only 
1370. I muſt be allowed the liberty of obſerving, that I think too 
little attention hath been generally paid to this difference of tonnage, 
even in ſhips of the ſame claſs; ſome of our firſt rates, even at. pre- 


ſent, though larger by more than two hundred tons, carry the ſame 


calibre of guns uniformly, without any attention to the difference 
in-their fizes - =_ 


But to return, to the . calibres in 1709 : the firſt and ſecond rates f 


carried. Z alben on the lower deck, 181b<'s on the middle deck, and 
g1bers on the upper or main deck; the ſhips of eighty guns carried 
only 24lber on the lower deck, 121b*r3 on the middie deck, and 6lben 
on the upper or main deck; the ſeventy-gun ſhips carried 24ʃben 
on the lower deck, In the beginning of William's reign they 


carried only-181ber* on that deck, and only olbe;s on the upper deck; 


the ſixty-gun ſhips carried 181ber* on the lower, and glbe'* on the 


upper deck; the fifties I 2] bers below, and Glbers on the uppet 5 
deck; the fifth rates glb*rs below, and ölbers on the main- 


deck.” The frigates were certainly too ſmall for the quality and 
number of their guns, being generally only about 260 tons, and yet 
cariying twenty-four guns, twenty of them ölbers, and four of them 


Albers. Our floops, at this time, upwards of 300 tons, carry only i 


tourteen, and ſome few fixteen, 61b«rv, 
With the greateſt difidence in my own opinion, and ready' ſub- 
miſſion to proteſhonal men, I muſt beg leave to obſerve, that the 
weight of the guns allotted to the ſea ſervice hath been too heavy for 
the ſize of the ſhips, as perhaps the following inſtance may evince: 
In ſeven years after this eſtabliſhment in 170, viz. in 1716, a new 
one was directed to be made by the Flay Officers, of whom Byng, 
atterwards Lord Torrington, was preſident. Such a reſpectable 


authority makes me cautious of inſiſting on my own opinion. This 
new order for the ordnance, without any conſiderable increaſe in the 
ſize of our ſhips, which, indeed, could not have been of much conſe- | 


quence in two years (for by a liſt of our navy in my hands in 1714; 
1 find the navy conliſted very nearly of thoſe given in 1709), this 
new regulation, I ſay, directs the firſt- rates to carry guns of 42 or 321b. 
ball on the lower; 241b. on the middle deck; and 121b. on the main 
deck. The old calibres are retained for the ninety-gun ſhips, but 
thoſe of eighty were to have Zalbers on the lower deck inſtead of 
2.41bes; the 

on the upper deck; the ſixties to Earry 24lber: on the lower deck in- 


Read 


eventy-gun ſhips were to carry 12lber inſtead of glb 


. 


> { (ng ) 


lead of, 181b*r:; and the fifty gun ſhips 481hers on the lower deck, 
4 inftcad of 1alber, and gib*3 inſtead of Glbers on the upper deck 3 and 
ute forties, inſtead of olben on the lower, were to catry alben a moſt 
amazing increaſe in the ſize of the guns, with. ſcarcely any in that 
of the ſhips. „lt „ ono Ant Ywowilag ods or bins 
wes A — made us inattentive to the farther imptovemeat of the 
navy. We eint that the neighbouring Powers had been as 
i 

N 


remiſs as ourſelves; and that our own navy, ſtill equal to what it had 
been, was ſtill as able to combat their's as ever. But the action that 


122 place in the Mediterranean in 1742, when Matthews and Leſ- 


by tock commanded our fleet, convinced us of our error. In that me- 

m morable engagement, we ſuppoſed, by having a greater number of 
chips that we had alſo an acknowledged ſuperiority of force; but we 

% ſaw with ſurprize how active our enemies had been, and what advan- | 
„tage they had taken of our indolence ; for our Admirals, from the , 
ex, interior 4 of thoſe ſhips, were obliged to order all our fifty - gun | 
ne ſhips out of the line, though eleven in number, and always deemed 

ce 


ſhips of the line, and taking their ſtation as ſuch in all engagements, 
and placed them among the frigates ; nay, the very ſixty-gun ſhips, 


es many of which were not much above 900 tons, were very poorly 
nd equal to ſuch honourable ſervice, being not bigger than ſome of our 
ed preſent frigates of thirty-ſix guns, which are about 940 tons. 
ers Soon after this we had the good fortune to capture the Princeſſa, a 
ere Spaniſh ſhip of ſeventy guns, and above 1700 tons, at a time when 
ey our own three ſeventy-gun ſhips that took her were under 1100 tons 
7 each. Our eyes were then opened; and we found it neceflary to 
he WY jacreaſe the ſize of our ſhips and guns, if we wiſhed to meet the enemy 
et on equal terms. This was done, though * inadequately every 
n- way, by a new eſtabliſhment in 1745; which 1 beg leave to inſert 
nd here, as it will furniſh matter for ſome other obſervations, 
"il ESTABLISHMENT IN 1745. 
ly SS Number of Guns 100 | go | 8 | 70 | 60 

/ Keel for Tonnage 1440.38, 2e 131,423 =— * 8 


\. Extreme length of Keel 178, 1170 165 150 |150 [144 [133 1113 


Extreme breadth 51 | 48,0 47 5 [42,8 41 | 37,6 | 32 

— Depth in Hold | 21,6 20,6 20 1. 18,6 17 15 | +; 
afore 22,3] 21,1 20,4 | 19,4418,3| 17,2] 16 12 

Draftof water] abaft 23. 22,3 21,6 | 20,6 19,5] 18,4] 17,2 | 14 
er Height of the lower) | | 
ng, cellof the gun-deck $»3] $93 5,4 $-4$I11] $5,141} 3.2 7.9 
ble ports in midſhips | | 1 — 
his e Burthen in tons 20001730 1585 114141191052 814 06 H 
ma | Conſiderable as this increaſe in the ſize ſeemed to be, it was ſoon 
ſe- 


ſeen that our veſſels were too ſmall to bear the guns with which they 
14 were overloaded, The fame error that occurred in the eſtabliſhment 
bis made by Byng was repeated. Our firſt- rates were ordered to carry 


1b, 42lben, which feemed to have been optional only by him, on he lower 
an deck; the nineties to carry 12lbers upon the upper deck inſtead of : 
* | older; the eighties to carry 181bers and glb<rs on the middle and 


| upper deck, inſtead of 1 2lber and 6lbers; the ſeventies (a great riſe 
ben indeed, as they were only about 200 tons each bigger than the former 
eſtabliſhment) to carry 321b*"3 and 181bers on the lower and upper 


deck, 


10 
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13 
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100 
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deck, infitadivf of 241hersiand 12lber ; the fixties to carry 241b zn{ 1 
zalben inſtead of v ben and iber. Theſe, perhaps, they could de, 
but che fifties were-cettzinly toh much loaded, as they were to cat | 

Torties are mor 
equal to the calibre of their guns; for though not much more thafi 


24Ibt> and be inſtead. of 18]bert and glbers, The 
100 tous leo than the fifties, thiy carry only '18lbers and uber, The 


Ships; _— by this'eſtabliihment, proved, in general; ver; 
ſeu- boats. They have been gradually much enlargsd 5 


crank, ande ba 
ſin co. wy 57%» © BI or | | 
Sit Walrer'Raltigh recommended that the ſhips'ſhou!d carty their 


-midfhip:guas four feet from the water, We have now improved, byf 
tho above table, what he ſeemed to think was ſufficient ; fur even our 
ahree-dackers carty them fifteen inches higher, and our two- decken, 
except the fortiis, about twenty inches higher out of the water. Pet. 


haps this would be ſuffic ent, if we could depend on their truth in 


practice; but chat is not the caſe, for our preſent Victory, although 


ſuchan excellent ſhip in every other reſpect, carries thoſe guns only 
about four feet ſix inehes, being nine inches leſs than the calculation 
from her dtaſt ſhould give hers, Theſe nine inches are material, not 


only by diſabling her ten from uſing her lower-deck guns; bur, by 


immerling that quantity of her bod) in the water, muſt permanent! 
affect her ſailing and working. den, n 
As we continued to take, both from the French and Spaniards, 2 
great mal ſhips, we found that we were ſtill very ſhort of the may. 
nitudes to which they had increaſed theits. We found that the weight 
of our guns was too great, and that we muſt either leſſen their calj. 
bres, or build fhips more able to carry them. To meet our enemy 
on equal terms we could not do the former; the latter hath therefore 


been choſen: for it was ridiculous, ſurely, to put on board vefle};}i 


of 1414 tons, ealibres that the French and Spaniards employed in 
veſſels of above 1700 tons. - | | 


It is poffible, however, to exceed the limits that experience ſeems if 


$0 tell us ſhould be obſerved in the calibre of our guns for ſea ſervice; 
for we may be aſſured, that all weight above water, that is not ſtricth 
uſeful, is detrimental to the ſhip, and injurious to the ſervice, This 
was, perhaps, the caſe of our 42lbers; they were unmanageable guns, 


2 


heſe re flections induced the late Lord Keppel to confine himſelf to 
Nu on board the Victory, and to eſtab!iſh it generally through the 


avy- This calibre is ſurcly equal to any ſervice at ſea ; 241b*" axe li 


+ a}moſt:the only calibres employed in the land ſervice, The ſides of 
2 {hip are not {tronger than ſtone walls; and the force that can de- 
,molith and reduce them to a mere heap of rubbiſh muſt be very ſutk- 


to hope, that by this reduction of the lower-deck guns, he could 


have ſubſtituted 321b*on the middle-deck inftead of 241bets; but they 


were ſound too heavy on trial; and he was contented to preſerve the 


old calibres.in that as well as in the upper-deck ; but, inſtead of the 


Glbers on the quarier-ceck and tore-caſtle, he placed 12}bers, It would 


take 


and loaded the veſſel unneceſſarily; for a calibre of- 321b. could befi 
Jpaded and fired, at leaſt thrice as ſoon as that of 4alb. could twice, 


cient to batter the ſides of any ſhip whatever. The Admiral feemed 


_ the guns which they have now done for a 


En 


nue ſome time ch calculate whether this addition of weight, fo High 
(ut of the waterz, would not overbalance the advantage gained by 


the reduction below. Perhaps, it would have been. 2 more eligible 
trial whether the ſame ſhip could not have ſupported 181hers on the 
upper-deck inſtead of talber, eſpecially, if the guns on that deck had 


been of braſi, in which caſe, the difference would not. have been 
W very great. It certainly would be worth the trial, if the attempt 


was made with the two firſt- rates now building, the Ville de Paris, 
and the Hibernia; which being almoſt 200 tons bigger than the Vic- 


tory, might ſucceed with more real advantage than the addition of 


ten ſmaller guns now intended for them, eſpecially if the guns on 
the quarter-deck and fore-caſtle were reduced to glb*"*;or even lber 
the old calibres on thoſe. decks, inſtead of the 121b** now allotted. ta 
them. As the chief uſe of thoſe ſmaller guns is to cut and deſtroy 
the rigging, they might be found as efficient for thoſe purpoſes as the 
121b**, The only. farther improvement (if I, am not guilty of pre- 


W ſumption in propoſing it) is to add to the importance of our 
ſecond · rates by introducing, 24lbers on their midile- deck inſtead of 


18lberz. It is plain, from what I have ſaid, that 1 am not a friend 
to overloading a ſhip with guns; but I really think this addition may 
be made with perfect ſafety. to thoſe ſhips; for our preſent ſecond- 
rates are veſſels of above a2coo tons. Ihe old Britannia and Royal 
Sovereign were under 1900 tons; and even the Royal George, ſa 
unfortunately ſunk at Portſmouth, was only 2045. Theſe ſhips 


© carried. 4.21brr%, 241be's, and z alben. Surely the trial may be my 


therefore, with ſhips of the ſame ſize, carrying. ten guns leſs. 

ſheuld hope to ſee the fifty gun ſhips either made bigger, or the cali- 
bre of their guns madeleſs; for I muſt be allowed to think them tog 
{mall for the latter at preſent. The Surveyor, of the Navy, ſenſible 
that the one or the other muſt be done, ſeems inclined to recommend 


the reduction of the calibre, by employing guns only of 18]bers on the 


lower-deck : as the French continue to employ. guns of 241b, and 


@ 121b, only in their ſixty-four gun ſhips, 1 ſhould; rather (with great 


moſt fifty years, thoug 
with inconveniency. The fifty-gun ſhips have always been line - of- 
batile ſhips, and ſtill take their ſtations in that ſervice occaſionally. In 
our diſtant ſcryices, they are very able to cope with a very large 
proportion of the ſhips-uſed by qur enemies, both F rench and Spa- 
niards, and take a much leſs number of men; an article gf the 
greateſt importance at a time when our other line - of- battle ſhips arg 
ſo much enlarged, and want ſo many. I think it may be noted here 
(though it might have been done with more propriety ſooner), that we. 
have lefſened our ortion of men ſor the reſpective tonnages of our 
ſhips conſiderably. Ia the earlier parts of our ſervice their number. 
was generally one half the tonnage; it is now, and hath leng been, 
only about one third. | 151 . TOY 
Much hath been done, and our anceſtors would be ſurprized at the 
ſeveral improvements that bave been made in our navy. Perhaps all 
hath not been done that would accompliſh it; but the bigotry Ne old 
practice 


deference I ſay it) wiſh the ſhips were e and made fit to — 


: 
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RUG oppoſes every thing that looks like iniovar do not is 
mmend the adoptioh Uf every new whim; it'is'6nly from experiment 


that 1 Wiſh to ſce the adoption taken; but even experience is ſome- 


971 J f 


times tdo Weak to combat old prejudices. Speeulative men may pro- 


poſe, but till trials have been. made of tHe utility and pructicabtiity ol 


What they propoſe, it is wiſdom not to receive them. Du Hamel, 


ih his excellent tteatiſe, Sur la Corderie,” hath given a remarkable M 


inſtance of this ſtrong *oppofition, even to experiment. This old 
Philoſopher, on very philoſophical principles, imagined,” that in the 
commbn practice bf twiſting cordage away one third, v. 180 fathom 


to 120, in the nſtance of cables, &c. the cordage was only weakened | 
by this extraordinary tenſion, many of the ſtrains being broken by it, 


2 great conſumption of hemp incurred, a greater weight added to it 
aloft, and a gteater difficulty orcaſioned in paffing through the pul- 


leys by the hardnels of the twiſted body. Under theſe convictions, 
he propoſed'to the French Government, about 1740, to fit out ſong 


frigates, with all the cordage employed on oune-tide of them twiſted 


according to the old practice, while the cotdage employed on the 


other ſide of them ſhould be twiſted away on/y one- fourth, aceording 
to his ideas of it. Thus differently fitted out, they were ſent one to 
Cape Breton, another to Martinico, where they remained ſometime; 
On their return to Breſt and Toulon, in the preſence of the officers 
of thoſe yards, and many able ſeamen, the ſtate of the two corda 

was minutely examined. I he report was ſtrongly in favour of 

Hame)'s cordage. Strong as this report was in favour of Du Hamel's 


method, it has never been adopted in the French ſervice, which 


almeſt inelines me to ſuſpect ſome want of candour in Du Hamel. 
However, after ſuch a ſolemn, and, ſeemingly, a fair trial, both in 
3 Southern and a Northern climate, it offers ſuch advantages as to 


make it worth a trial in England; and I have reaſon to think it will 


be made here. = | 19919 
Another improvement ſeems to be taking place. We have been 
fond of titrealing the number of our guns. This hath induced us 


to give one gun more on the middle and upper decks than on the lower 
deck, without reflecting that this advantage was gained by placing the 


additional gun on a falſe bearing, where it could have no ſtrength 
from the keel, as the lower-deck guns had, By 3 two 
extremities (for the ſame error, if it is one, was practiſed abaft like. 
wiſe), the preſſure became violent on the two ends of the keel, and 

roduced in ime what the ſeamen call a hog- back, or a conſiderable 


riſing in the middle, and a depreſſion at the two extremities of the 


keel. Few of our ſhips that have been built any time eſcape this 
evil. That excellent ſhip the Victory particularly labours under it, 
It hath been now corrected, as my excellent friend, the preſent Sur- 
veyor of the Navy, aſſures me, in the new Royal George. | 


© Fhe ſize of our ſhips feems now to have reached nearly its ultims- 
men who is to navigate and manage them; and unleſs our bodily 
ftrength could be increaſed likewiſe, every manœuvre on board them 
tult be conducted witty difficulty and delay. For though the mes 
e chanic 


tum ; fer nature hei ſelf, in ſome meaſure, fixes its limits. It u 
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Y thanic powers are almoſt boundleſs the-applicatiol) of. abe, ſat tha 
W purpoſes of navigation, is more con, ; The cofagey when mady 
berger, will /be/rendered, difficult to, paſs, through the pulleys, and (5 
urge, at laſt, as gat £0 paſs at Timber, the-grawgh pf nature; 
bs much as, manzo cannot be made toy grow! larger. ang, he very ele: 
nent (in harbours at leaſt) in which they are, to navigate hath on] 

de certain depths that cannot be increaſed, And let it be-ramembered; 
a certain axiom jn, mechanics, that What we gain, in power: we muſt 


1 
e The French, indeed, have latterly built a ſhip of moſt extraordi- 
t BY nary ſize, 172 feet keel | for, tonnage, by fifty - five feet, nine inches; 
by the beam, tonnage about, 28 50 tons; but ſhe is pronounced to be 
entirely unfit for ſervice, and hath never been out,of harbour: and 
55 the Spaniards are ſaid (and that by ſuch, a teſpectable authority as 
that of the Marquis del Campo) to have built one ſtill larger; but the 

ed Spaniards, on ſending this unwieldy monſter to (ea, found that ſhe muſt 
have been loſt, if they had not had'thg.,nrecautiqn.;to, Jend out two 
Ns other ſhips with her, which towed and-bxgught her, back again. 
| The art and induſtry of man hath been ſufficiently evinged,. in hav+ 
ing traced this gradual progreſs] fromthe; ficſt ſimple ruft, on a few 
logs of wood tied together to paſs a ple man over ſome inconfiderable 
* river, up to our preſent firſt- rates of ;above 2300 tons, able to carry 
eleven or twelve thouſand men, with every accommodation, and a 


1's numerous and heavy artillery, acroſs a turbulent, tempeſtuous ocean, 
ch for many months. Hense n i 3otenet „en 
el. Among the many exertions of human wiſdom ſew equal, none 
10 ſurpaſs, the ſkill and knowledge that have been diſplayediin the whole 


buſineſs of navigation. Web lol id boi duns tho 
vil | If our ſhips ſhould be made a great deal larger, they might anſwer 
de purpoſe of parade and vanity, as in the caſes of the ;two ſhips 
den built by the French and Spaniards, and I think it may be fairly added, 
of the memorable Quadraginta Remes of antiquity.) :e 

Our firſt- rates are nov above 2300. tons $ : our ſecond-rates 
the above 2000; and one of them even 2100 tons; our gighties from 
1900 to 2000 tons; our ſeventies from 1700 to, upwards of, 1&9p 
| ons; and our ſixty-fours of above 1400; with calibrg of guns thar 
ke. they now can bear very well“. x1) t 1:35 15343 
nd But this gradual progreſs cannot be better aſcertained than by 


ble giving the ſtates of our Navy through the different periods I have men- 
the tioned, Henry the Eighth left a navy of 10550 tons, conſiſting of 
this ſeventy-one veſſels, whereof thirty were ſhips of burtken. Edward 
che Sixth had fifty-three ſhips, containing 11005 tons, whereof only 
ur” BY twenty-eight were above eighty tons, Queen Mary had only forty- 
ma- This great variety of ſizes of ſhips, while they are uſefn] to get experience in 


t u (etermining the beſt and moſt uſetul, are yet a great inconvenience in wanting many 
dily different ſizes in Maſts, Yards, Cordage, Anchors, &c.. An experienced Builder ſays, 
nen Five claſſes are full ſufficient in our Navy, as more are productive of great waſte in 

materials and ſpare ſtores, occafioning great delay in refining after actions or ſtorms, 


n particularly abroad · See bis reaſons in our Collection of Papers, PARTI. p. 26.—K _ 
1x 


be conterited to loſe in times, , Every operyion on hond will therefore 
become laborious, dilatory, cand-even ungertain. „% Wow un 
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* 
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ſtrength to each other, I hope all the future accounts of our N 
will Jong continue to give the ſame ſatisfaction to a good Engliſhm 


tm 


R of all forts, '© Queen Elizabeth's conſiſted df12745,040 tons, where! 
thirty ſhips were of 206 tons aud wpwards: - s.. 
Phe paciſie reign of James the Fltſt is not mote: brilliant in tui 
ſhips than; perhaps ing theother parts of iti having added only * 
tons to the navy feft by Elisabeth. Of boththeſ” onlyeightten wen 
Mips of 200 tun und wpwirds. Charles the Fhſt added only nim 
ſhips; ' beſides the Ry Sovereign But in giving his laſt he did gren 


ſer vice to che navy, by incfenſing the ſiae as well as improving the = M 
ſorm ef bundpg tem! Charles the Second, in 1684, enlarged» , i 
number as well as the ſize of them to 100,385 tons ne hundred fail SE 


of them of le Hine. In 1697 it was increaſed to 168,224 tons; 1121 PI 
line-of battle. At the end of Anne it was 14/5830 tons, 131 line- O.. 
battle ; in 1730, 160,275 tons, 126 line-ot-battle; at the end d 
1745, 1655635 tons; 'bur at the end of 1782, when the American 
war ended, during which Great Britain had the united naval force of 
France, Spain, Holland, and the American States, to contend with, 
and did it with honour and ſucceſs, the exertion. was indeed extravt- 
dinary ; for-but'nkvy conſiſted of 491,709 tons, 615 veſſels, where 
164 were of the line, althotightthey had increaſed nearly to their pr ſh; 
ſent magnitude.” n ks GC OD. N ' N. + 3 1 i 
- -Anſwerible to this increaſe /of'the ſhips was the number of ou? ſe 
men; for inſtead of 40,000," the uſual allotment 1oted for the nat 
during the reign of Queen Anne, and long afterwards, the aſtoniſ-W 
ing number of 95,000 were frequently borne and employed ow boat 
it during the heat of the American war; and yet we found that thi 
merchant-ſervice was not materially hurt by that exceſſive number fol 
the naval ſervice. ' Our inſular ſituation naturally diſpoſes us to trade 
Expoſed to no invaſion but What muſt be made from the fea, we u 
our country deſtroyed by a ſet of daring rovers, for want of a ſea ſore 
to repel them. As ſoon as our wiſer Princes, in the early parts off 
our hiſtory, Had provided this protection, the Normans, Danes, & 
ceaſed to diſturb dur tranquillity. ie net 08 
We have ſtill no-danger to dread but what muſt come to us by 
element, froni'Which our Navy alone can ſecure us. Our Navy mull 
depend upon bur commerce.” Thus united, borrowing and iving 


that the preſent flouriſhing ſtate of it affords us. 
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WL cipally on her Marine, is a fact, the truth of .which has beea 
reol long eſtabliſbed. The preſervation, therefore, of the health and 
6 Fives of our Seamen fhould always have been conſidered as à primary 

Wobjc of attention by Government. 

Yet notwithſtanding the ravages inade by that deſtructive diſeaſe, 
he fea-ſcurvy, among this valuable body of men, ſo little had been 
None towards the prevention of the evil, that even at ſo late a period 
Was that of the late Lord Anſon's circumnavigation, the Centurion, 
nne Commodore's ſhip, before ſhe had . the TRot of Juan Fer- 

Pandes, had buried two hundred of her crew, and could muſter no 
Wzreater a number than fix of the common ſailors in a watch, who 
Pere capable of doing duty. The other two. ſhips, which arrived at 
hat iſland had ſuffered in proportion. | : 

The remaining part of the crews of the three ſhips having, by 


Bp HAT the firengeh, fafery and wealth of this nation, depend prin- 


The Author of this Account' is by no 'mears ignorant of the advantages which 
ay be derived from the mode of diſtilling Sea Water, which has been lately invented 
unde apprehends it is intended only to furmiſh a partial ſupply of freſh water, in 
ſes of neceſſity, and inſufficjent for the conſumption of a large crew; whereas his 
heme aims at the conſtant prelervation of water from the putrefaQion. to which it is 
Kpoied in long voyages. The ſame procefs, alli, which is directed for the precipte 
non of the lime, way, with a imaller portion of the efferveſeing ſuhſtances, be com- 
, odiouſly uſed for the ſpecdy reſtoration of the air of which water is deprived by diſs 
.,0 lation and thus the Lew ons which have been made to the want of ſpirit and ſup- 
kd inſalubrity of diſtilled water will be effectually removed, whenever the con- 
m ption of a chip's tore of water ſhall render it neceſſary. to have recourſi to 

ö tions 5 T'> i &*E7t ; : S 


{ 
i o 


How 


( v6 ) 


How great the contraſt between this melancholy deſcription, and 


the pleaſing narrative which the'ever-to-be-lamented Captain Cook M F 
Wand | 


has given of a voyage equally long in its duration, and more variable 
in climate! In this voyage, in which he paſſed: thidagh all th 


climates from 52 deg. N. to 71'S; with a company of one hunbtef 
and eighteen men, and the performance of which employed no left 


a period than three years and eighteen days, this prudent, this Ru. 
mane Commander loſt only one man by diſeaſe; and it even appean 
that this man carried on board with him the primary ſymptoms ofthe 
diſorder which afterwards deſtroyed nim. . 1:56 


Much praiſe is due. to Govetnment for the many. ſalutary arrange. 3 


ments made on board the veſſels ſent on that expedition, previous 90 
their (mling ; and great was the merit of the excellent Commandet 
of the.Reſalution, in the unremitting attention paid by him to the 


uſe of every thing that could contribute, and the avoiding of even 


thing injurious, to the health and preſervation of his mea; - Juſth 


did the Royal Society decree to him the honourable reward of ther 
annual medal, and moſt juſtly are his merits celebrated in the clo 
quent oration, delivered on that occaſion by the late learned and wor 


thy Preſident, Sir John Pringle. 


n the voyage which Captain Cook performed with ſuch extraor, | 
dinary ſucceſs, he was e e in meeting with fr- 
he iſlands in the South Sea, ui 


quent ſupplies of freſh water *. 
which he ſtopped, abounded with ſprings of excellent water; ,and 


when, in the high ſouthern latitudes, after a long abſence from land 
he was in danger of a ſcarcity of that article, the mountains of ici 


unexpectedly furniſhed him with an ample quantity of it; the 
Having been precipitated from the ſea water by the act of freezing 


a circumſtance which though it had been, in general, either una 


tended to, or controverted, has been amply confirmed by exper 


If this had not been the caſe, and had the crew of the Reſolutiall 
been under the neceſſity of drinking water in that putrid ſtate to whid 
It is too frequently reduced in long voyages, it is to be feared tui 
All the other precautions would have fallen ſhort of the ſucceſs ti 
attended them. The ſea-ſcurvy is allowed on all hands to be 


patrid difeaſe, and to be the conſequence of putrid air, putrid pn 


viſions, putrid water, and the deficiencies of vegetable diet al 


cleanlineſs. 


The drinking of putrid water is not only highly diſagreeable u a 


diſguſting. but extremely noxious to the conſtitution. Every Kid 


of puttid matter received into the body acts as a ferment, and ſ pre 
its influence through the animal ſyſtem. Were the former the od 


inconvenience” experienced by the gallant defenders of our iſlauſ 


** I never failed to take in water wherever it was to be red, even when 
did not ſeem to want it; becauſe I look upon freſh water from the ſhore to be m 
more wholeſome than that which has been kept ſome time on board. Captain Cod 
Method for Preſerving the Health of Seamen. Phil. Tranſ. Vol. LXVI. p. 405 


+ Mi. Nairne's IG on Water obtained from the melted Ice of Sea W 
Phil. Tran. Vol. LXVI, p. 249. 
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"| WE gratitude we owe them ſhould make us anxious to rem oveit : 
but when we ſee theſe brave men Janguithing from the want of freſh 
- Und wholeſome water *; whes we fee diſeaſes undermining thoſe 
1 Conſtitutions which nature had formed to laſt to a good old age; 
when we behold thoſe lives, fo valuable to their country, prema- 
- We: urcly deſtroyed by the fame deleterious cauſe, what zeal can be too 
eng dent, what endeavours too active to remove the evil! 
wi A method of preſerving water free from putrefaction was ſome 
_ ears ſince propoſed by the late Dr. Alſton, It conſiſted in adding 
nd 2 quantity of lime to every caſk of water. That ſubſtance is known 
WS: have.a ſtrong antiſeptic property; and water, as long as it retains 
ot Ty impregnat on of lime, never putrifies. But the lime communi- 
7 ates a diſagreeable taſte to the water, and, abſtracted from that in- 
a convenience, might perhaps, in many inſtances, be detrimental, 
To free the water, at the time of uſing it, from the lime, Dr. 
"TW, ton propoſed the precipitation of the latter, by throwing into the 
ty ater a quantitygof magneſia alba; on this principle, that as lime- 
ner: nc is rendered ſoluble in water by its deprivation of fixed air, and 
wa Was a greater affinity with that air than magneſia has, the particles 


f quick-lime diſſolved in the water would attract the air from the 
magneſia, and thereby becoming no longer ſoluble, would fall to 


* the bottom, and leave the water taſteleſs and fit for œconomical 
hot Dr. Alſton's theory was juſt; but the expence attending it, owing 


gc the price of magneſia, was ſuch (though the expence ſhould be 
and great indeed which is to be placed in the balance againſt the preſer- 
ation of our marincrs) as to prevent the execution of the propoſal. 
My attention was directed ſome time ſince to this ſubject, by the 
0g rouble I had often experienced from the water in the tub, intended 
Wo coo] the worm of my ſtill, becoming putrid, if not frequently 
POW im pticd ; aid the labour of filling it with ſreſh water was irkſome to 
= ſervant from the diſtance he had to carry it. The putrefaction 
MF it was accelerated by the neceflity of the tub being placed within 
hy very (mall diſtance of a continual fire which is kept in my labo- 
atory, and the feror of the putrid water was exceedingly offenſive. 
ve It occurred to me that the addition of lime to the freſh water might 
D"viate the inconvenience. The event has far exceeded my moſt 
guine expectations; for the water, though very repeatedly ex- 
gled to the heat raiſed in diſtillation, added to the warm ſituation 
which it was placed, continued free from the leaſt degree of pu- 
( cdion above eighteen months, and was then thrown away, only 
ccauſe it was become foul from duſt, The water, waſted by eva 
oration, was ſupplied from time to time by freſh quantities, but the 
drizinal water was never removed during that + period, and it was 
WE 03 (antly expoſed to the action of the atmoſpherical air. 


lam convinced, that with plenty of freſh water, and a cloſe attention to 

MF nl ns, a ſhip's company will ſeldom be much afflifted with the ſcurvy, though 
e ſhould not be provided with any of the antiſcorbutics befure-mentioned,”—Phil, 

ranſ. Vol. LXVI. p. 403. 6 : 

Ibis method would prevent much labour in large diſtilleries. 


Vol. II. PART IV, H 8 


applicable to the purpoſes of the Navy. This would be accompliſh 


| neſs ; after which I ſhall give an account of an eaſy method of i 


practice. 


19 


So ſtrong a proof of the antiſeptic influence of lime on water in 


preſſed me forcibly. Dr. Alſton's ſcheme recurred to my mind, a 


it appeared very deſirable to invent ſome method of rendering it mai 


if a cheap and eaſily practicable method could be diſcovered of pri 
* 85 the lime, and thereby reſtoring the water to its origin 

taite. - 
In order to produce this effect, I have made a variety of experi 
ments, with the relation of which I ſhall not detain the reader; by 
ſhall proceed to deſcribe the method of impregnating the water wil 
lime, and alſo the means of precipitating the lime from the water, if 
the time of its uſe, and reſtoring its original ſweetneſs and pleaſanifi 


pregnating water, in large quantities, with fixed air, for the uſe of til 
ſick on board his Majeſty's and other ſhips, as well as for hoſpiul 


The Method of impregnating the Water with Quicł- Lime. 


To every caſk of water of 120 gallons, add * two pounds il 
well burnt quick-lime, either freſh from the kiln, or preſerved, if 
directed in a ſubſequent part of this Treatiſe. When the lime hy 
been in the caſk ſome minutes, and the heat and efferveſcence ocafii 
ſioned by the mixture are over, let the caſk be carefully topped fronf 
any communication with the external air. 


The Method of frecing the Water from the Lime, and reſlering it 


its former State. 


Let acaſk (AA, fig. .) be prepared, of a form ſomething naf 
rower in its diameter in proportion to its depth than uſual. The u 
(a), muſt be formed of one plank, and have a piece cut out of til 
centre, of a circular form, and as large as can be allowed withohl 
weakening the fides too much 1. This piece, or bung, mult ll 
made to fit as cloſely as poſſible, and have an iron handle (6) af; 
to it, for the purpoſe of lifting it, and of confining a weight (fg, 
which is to be laid on, to keep the bung from yielding to a ſmall 
force from within. A ſmall hole (c) muſt be bored in the fide of til 
top, which is to be exactly ſtopped with a plug, for a purpoſe to 
explained in'the ſequel. : Hh | 

In the directions lately publiſhed, by order of the Freneh Government, for pal 
ſerving the health of their Seamen, which are inſerted in the Third Number of the Ml 
dical -ommentaries for 1580, they have adopted the 3 of adding quick · lime, 
the proportion of one pound to every whole caſk, and half a pound to each half ca 
water. Had they been acquainted with a method of again K eeing the water from 
lime, they would, doubtleſs, have preſcribed a larger proportion ot the latter; for wn 


acknowledge that quantity to be inſufficient to preſerve the water free from putreln 
tion 5 to correct which, they direct a quantity of vinegar to be added at the time 


Water is drawn off for uſe. 


+ If theſe ſides be made of ſtrong timber, cloſely cemented, they may be ſufficient 
firm ; and the bung may be formed of a thicker plank, and turned in a lathe fo as 


fit very cloſely. Fi 
18. 
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Fill 


{ 1200) 


. n 

bY Fill this caſk, which may be ſuppoſed to contain ſixty gallons, fe. 

"Ib cured on a convenient part of the deck, or ſlung up in the ſhrouds, ine 

7 with the lime-water, drawn off clear from the ſediment, ſo as wil pack 

7 avoid any viſible particles of lime floating in it; allowing ſufficient he 2 

41 room for the air veſſel, and a free ſpace of about half an inch between 2. 

My the ſurface of the water and the top of the caſk. c 

Wi Let a veſſel (DD, fig. 2.) be alſo prepared, capable of containing ell. 

. ns two gallons, or 1-30th of the capacity of the catk (AA, fig. 1.) 3. 
4 Into this veſſel intreduge half a pound of marble, pure unburnt lime- ic 


ſtone or chalk * groſsly p: wdered, and two quarts of water. Then 
| pour gradually en theſe, three ounces of ſtrong vitriolic agid, com- 
Mt monly called oil of vitriol, and ſtopping tne mouth of the veſſel (D 
F with the tubular ftopper (g) let it down by means of the ftrings i 
(dd) into the caſł t, whicn is drawn tranſparent, to ſhew the ſtate of 
the whole apparatus. The fixed air, let looſe from the mild calcare. 
ous earth, will bubble up through the lime-water, When this haf 
continued about a minute, the bung (a) is to be faſtened on, and thef 
weight (C, fig. 4.) ſl!pped over the ring of the handle (/) to keep the 
| bung in its place. In about an hour the bung may be removed, in 
WF order to ſee whether the diicharge of air continues. If it have cealed, 
[4 or be confidcrabiy abated, three ounces more of vitriolic acid is to be 
[14 added, and the air yveſlc] returned to its former ſtation in the caſk. 
15 The time neceſſary to precipitate the lime from the water will be in 
- proportion to the briſkneſs f the efferveſcence, but in general a fe 6 
| hours will be ſufficient. Should the firſt parcel ot calcareous earthf 


alca 

and vitriolic acid be unequal to the ſweetening of the lime- water, _ 

Wb and no longer diſcharge air briſkly when agitated ; the contents enter 
k the air voſſel are to be poured out, and a freſh quantity of the ingted ; -. 

3 ents ſubſtituted in their place. | Tach 

Ved When the water is become quite mild, the air veſſel is to be taken} 
1 out, and, if the calcareous earth continue to diſcharge air, be plunged s. 
1 into another caſł of lime - water, that there may be no needleſs expene to 

{Mg of the fixed air, Je m. 
The ſpecific gravity of the lime is ſo much ſuperior to that of thei g. 

water, that it will ſoon fall to the bottom of the caſk when the open rr a. 


tion is finiſhed. As ſoon as the water is become clear, it muſt be g. 
drawn off by the cock (/) for uſe; or, if the c+ſk be wanted to putt 


| | ht. 
9 fy other quantities of water, it may be drawn off ſooner into oth oh 
1 35 veſlels to clarify. | ages 
The precipitated lime may be collected and dried, and, being no hie 
655 in the ſtate of chalk, and impalpably powdered, may be uſed inſt 11. 
of prepared chalk for the medicinal purpoſes to which that article Me 1- 
* applied. a / ortic 
IF Cautions to be ubſerved in the above Proceſſes. ert 
| 1. The quick-lime ſhould be choſen as pure, free from a. A 
1 foreign taſte, white, wel! burnt, and freſh from the kiln, as can be ol 3 
15 „ [ ſhall, in future, make"vſe of the termYmil/ calcar cout earth as including i 
1.5 theſe ſpecies of it; and of theſe the preferen e is to be given in the order in wid 
ls they are placed in the text. 
th + Theſe ſtrings are to be faſtened to the pegs (ec) when the air veſſel is let down 


tains 


( 10x ) 


ids, 3 zined. What is carried to ſea for future uſe ſhould be n 
% packed up in elean tight caſks, ſo as to preſerve it from moiſture an 
ent ne action of the air. 


een 2. The caſks, into which the lime-water is put, ſhould be perfect- 
Wy clean and ſweet; and thoſe ſhould be ſelected for this uſe that are 

ing wel- ſeaſoned and free from lap. 

139 3. The water is to be firſt poured into the air veſſel (DD); then the 

mes 


aſcareous earth, which is to paſs through a paper cone to prevent its 
W. Jbcrins to the ſides of the mouth of the veſſe]; and laſtly, the acid 
om- Wi: to be added, no attention being paid to the mixing the earth and 
Der intimately. By this means the acid attacks the calcareous 


ing ert gradually, and the veſſel is in no danger of burſting by the too y 
e adden exploſion of the air. For the fame reaſon, care ſhould alſo be 
are. WS: en that the air veſſel be not ſhaken too rapidly. 
hu 4. Gently agitating the upper part of the caſk from time to time, 
| the Wi urino the proceſs, will accelerate the completion of it, by occafion- Y 
tbe ng a quicker abſorption of the fixed air. And the ſmall plug muſt . 
„ in ccaſionally be taken from the orifice (c) to let out the part of the air 1 
aled, hich is not ſoluble in water, 
0 bei 5. The precipitated lime is to be cleared out of the caſk (AA) 
tee each time of uſing it; and the caſk ſhould be frequently waſhed * 
ehr thoroughly. : | | 
few 6. Care muſt be aken that the mouth of the air veſſel be clear of 
-arth WW! c:rcous earth before the {topper be put in; nd that the ends of the 
ater, WW ubcs in the ſtopper be not clogged up with anything that may pre- 
is of cnt the paſſage of the air through them. | „ 
red -. Each ſhip ſhould be provided with ſeveral of the air veſſels, and 
ach veſſel ſhould have two or three :ubulated ſtoppers adapted to it. 


taken WT he veſl. 1s and their {toppers to be marked with fimilar numbers. 
agel 8. The ſize and number of the purifying c xs muſt be proportion= 
dena to tie rate of the ſhip, and the convenience with which they can 
e managed. EY a 

f th 9. f the coſk be left with the air veſſel in it during the night, or 
P*1* ior any conſiderable length of time, a ſmaller plug may be put into 
"© {mall hole (c) in the top of the caſk, fo as to leave it' not quite air 
nl Te | 
oth "1 0. If during the proceſs, the fixed air ſhould eſcape, by the 

es of the round bung, it may be prevented by any flight luting, 


roi hich may be eaſily removed when the bung is to be taken out . 

nſtea W 1. it will be ſcarcely neceſſary to mention, that the air veſſel and 

cle i e large circular bung-hole in the top of the caſk, are to be ſo pro- „ 
ortioned, that the latter will eaſily admit of the paſſage of the for- al 
er throuph its aperture. 

1 anſ 


5e ob- The eſcape of air will prolong, but not wholly prevent the ſucceſs of the 


rocels, 
H3 The 


: | 
| 

ling 
m 
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The Method of impregnating Water in large Quantities with Fixed Ar, 
fo as to give it the Properties of Mineral Water, for the Uſe of the di 
on Board of Ships, and in Hoſpitals. 


DR. PRIESTLEY, ſome years ago, communicated to the Lor 
of the Admiralty a method of impregnating water with fixed air, ob- 
tained from an efferveſcing mixture of chalk and vitriolic acid, an 
of making an artificial Pyrmont water. This operation has fine 
been conſiderably facilitated by the invention of Dr. Nooth's glad 
machine, with Mr. Parker's and Mr, Magellan's improvements. 

That machine, though admirably contrived for the preparation of 
ſuch quantities of artificial mineral water as may be neceſſary ini 
private families, would be too ſmall for the ſickly crew of a lar 
ſhip. But it appears to me that a mode may be adopted by whici 
the proceſs may be performed on a much larger ſcale. as 

The advantages which would proceed from an eaſily praQticable 
method of ſupplying the ſick men in long voyages with ſuch water 
muſt be obvious to every medical practitioner. The mineral watenſfi 
of Pyrmont and Seltzer may, by theſe means, be cloſely imitated 
and the artificial water will be beneficial in all caſes in which the 
natural is found uſeful. By this proceſs alſo may Mr. Bewleyiff 
mephitic julep be prepared; than which the materia medica, per. 
haps, does not afford a more efficacious or more grateful medicine i 
putrid fevers, ſcurvy, dyſentery, bilious vomitings, heCtic, &c, 


, 


FP ͤ r 


THE PROCESS. 


Cut off the two extremities of a calf's or pig's bladder (7) (fig. 5 
and having previouſly moiſten«d them, into one end inſert the top off 
the tubular ſtopper (e), round the neck of which it is to be close 
faſtened with ſtrong thread. Into the upper end introduce the path 
(g) of the long bent tube (/), and tie them round in the ſame. mail 
ner. The pipe (Y) muſt be paſſed through a hole, formed by a hal 
iron borer, in a large cork adapted to the orifice (i) in tl 
caſk (B B) to which it muſt be cemented : and the length ll 
the pipe from this point muſt be ſuch as to reach within 
few inches of the bottom of the caſk (BB), which is to 
completely filled with freſh water, or ſuch as has been recover 
from lime. _—_— 

To a quantity of mild calcareous earth and water, as directed 
the preceding proceſs, placed in the air veſſel (C, fig. 5.) add a (mal 
portion of ſtrong vitriclic acid, and by the time moſt of the comma 
air may be ſuppoſed to be expelled by the fixed air, ariſing from 
mild calcareous earth, add a larger quantity of acid, a 
putting the tubulated ſtopper (e) in its place, the bladder ( 
will become inflated. Preſs it gently till its fides collapſe ; a 
then introduce the pipe () with its cork, into the orifice (i) of i 
caſx (BB); again preſs the air forward, as it diſtends the bladd 
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| Wo the ſurface, and by its preſſure force the water to aſcend into the 
unnel (I) which is to be cemented into the head of the caſk at (/), 
n proportion as the water in the caſk becomes impregnated with 


Fred air, that in the funnel will return into its place; but if, at any 
N H 4 time, 


: 
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Nat: 
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time, the latter ſhould riſe ſo high as to be in danger of overflowing, 
a quantity of air may be let out of the water caſk, by means of the 
ſmall plug at (m). And this is neceſſary to be done, occaſionally, 
to dilcharge the reſiduum of the fixed air, which is not ſoluble in 
water. 

The water may be taſted faom time to time, by drawing off a 
ſmall quantity at a cock fixed into the caſk, and when it has ob- 
tain:d a ſufficiently pungent taſte, the proceſs may be finiſhed. This 
will take ſeveral hours, but in this caſe little attendance will be re- 
quiſite x. If the operation be required to be performed more expe- 
ditiouſly, it may be quickered by agitating the water caſc. To do 
this, the tubular ſtopper () muſt be withdrawn from the air veſſt], 


and ſupported, together with the bladder, by an afiftant, while the 


caſk (BB) is ſhaken. During this time another tubular ſtopper muſt 
be put into the air veſie!, and it may be immerſed into a quantity of 
lime-water to prevent waſte. When the 2gitation has been continued 
for ſome minutes, in proportion to the falling of the water in the 
funnel, replace the ſtopper attached to the bladder (/) in the air 
veſſel when. taken out of the lime-water, and proceed as before, te- 
peating the agitation cccaſionally. . 
Doring the proc, additional quantities of vitriolie acid may be 


introduced into the air veſſel through the opening at (4), which is to 


be, at all other times, carefully ſecured with its ſtopper. 

Perhaps the moſt convenient ſize for the caik intended for the 
purpoſe of impregnating water with fixed air, would be about ten or 
twelve gallons. Should the ſcurvy, or other putrid diſeaſes, prevail, 
or ſhould putrid provitions or other ſeptic cauſes render the crews 
more than uſually liable to ſuch difeaſes, and occ.ſim a larger con- 
ſumption of this water to be n:ceflary, the caſſe may be proportion- 
ably larger, or a greater number of ſmall caſks may be employed, 

I FLATTER myſelf that I have now pointed out methods, not only 
of ſupplying the crews of his Majeſty's ſhips and others, in every 
climate,. with freſh water, but alſo of affording them a medicinal 
water, which will not only be a preventative againſt putrid diſeaſes, 
but even a powerful remedy when they actually exiſt. 

The expence of preeipitating the lime from the water will be 
very trifling. I imagine that, in performing the proceſs in a large 
way, eight ounces of mil.! calcareous earth, and fix ounces of ſtrong 


vitriolic acid, will be ſufficient for ſixty gallons of Mme-water. The 
, YS 


value of the firſt is beneath notice, and the preſent average price of 
oil of vitriol, at a time that ſulphur is very dear, is only five-pence 
per pound. It is allo to be conſidered, that the whole ſtock of water 
will not need to have lime added to it ; that part only which is de- 
fizn:d for long keeping will requite this treatment. 


I would recommend that theſe operations be performed under the in- 


ſpection of the ſurg-ons of ſhips and their mates; they may be con- 


The operator muſt be attentive that the top of the caſk be Ar- tight. If ſome 
water be poured upon it, any defects may be deteQed by the air bubbling through ths 
water, and the faulty place muſt be ſecured with luting. 


| Yo 8 


ome 
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ducted with facility; a little practice will make thoſe gentlemen perfeRt- 


maſters of the proceſles; and, I am perſuaded, the liberal ſpirit which. 
prevails among the profeſſors of the medical art, will not only pre- 
vent the rejection of an improvement, merely becauſe it is an innova- 
tion, but will incite them to reconcile difficulties, if it be poſſible they 
can occur, to promote the practice of what promiles ſo much utility, 
comfort, and falubrity, to a body of men on whom the enjoyment of 
our liberty, our property, and our religion, ſo eminently depend. 

The malt decoction has been found, by experience, to anſwer in a 
great degree the beneficial intentions of the Jate truly amiable, 
humane, and ingenious Dr. Macbride, who firſt propoſed the triai of 
it. And this ſalutary beverage may have its efficacy {till farther im- 

roved, by impregnating it, in the above manner, with fixed air. 
ay | even believe that the decoction ſo impregnated, and incloſed in 
veſiels for a few days, would ferment, and furniſh an uſeful and not 
unpleaſant kind of beer, 

I have repeatcdly prepared an artificial veaſt, by impregnating flour 
and water with fixed air, with which I have made very good bread, 
without the affilt.nce of any other ferment. As I apprehend it to be 
a defideratum to procure freſh fermented bread at ſea, at leaſt that it 
would be an agreeable acquifition to the officers, the proceſs, by which 
bread has been thus made, ſhall be ſubjoined. And if the above ap- 
plication of chemical facts which were already known, if an im- 
provement and extenſion of modes which have been already practiſed 
on aleſs enlarged plan, may, in any degree, tend to the preſervation of 
the health and lives of a part of mankind more particularly expoſed 
to diſeaſe, I ſhall reflect with pleaſure, while my capacity for reflee- 
tion remains, that | have not lived unprofitably, but have contributed 
my mite to promote the eſſential iatereits of my country, aud of 
humanity, 


The Proceſs for making artificial Yeaſt. 


Boll flour and water together to the confiſtence of treacle. When 
the mixture is become cold, fiil a ſmall caſk with it. This caſk is to 
be fi ted up in the ſame manner as that deſcribed (BB, fig. 5.) for the 
impregnation of water with fixed air, and the proceſs is to be conduct- 
ed in a ſimilar way, except that the caſk is to be agitated as often as 
the mixture riſes to about two-thirds of the capacity of the funnel (4) ; 


and aſter each agitation, which ſhould continue during ſeveral - 
minutes, the unabſorbed air is to be let out, by withdrawing the plug 


from the orifice (-2) till that part of the mixture which remains in 
the funnel his returned into the caſæ. The orifice at (1) ſhould 
allo be larger than is neceſſary in the former operation, on account cf 
the ſuperior viſcidity of the mixture. When, on the agitation being 
frequently repeated, the mixture, which has aſcended into the funnel, 
does not ſubſide into the caſk, it may be ſuppoſcd to be incapadle of 

a or bing more air. 
'* ur the mixture, thus ſaturated, into one or more large bottle, 
row mouthed jar. Cc er it over looſely with paper, and upon 
ate or board, with a weight to keep it lteady, Place the veſiel 
in 


J 


„ 


in a ſituation where the thermometer will ſtand from 70 to 80 teg, 
and ſtir up the mixture two or three times in twenty-four hours. In 
about two days, ſuch a degree of fermentation will have taken place, 
as to give the mixture the appearance of yeaſt. 

Wich this yeaſt, when it appears to be in the above-deſcribed 
Rate, and before it has acquired a thoroughly vinous ſmell, mix the 
quantity of flour you intend to make into bread, in the proportion of 
nx pounds of flour to a quart of the yeaſt, and a ſufficient portion of 
warm water. Knead them well together in a proper veſſel, and 
covering it with a cloth, let the dough ſtand for twelve hours, or till 
it appear to be ſufficiently fermented, in a degree of warmth equal to 
that above-mentioned, It is then to be formed into loaves and 
baked. 

Perhaps the yeaſt would be more perfect, if a decoction of malt 
were uſed inſtead of ſimple water; but of this J have, as yet, had no 
experience. 

The caſk in which the yeaſt has been made, ſhould be well waſhed 


as ſoon as the operation is finiſhed, or it will contract a diſagreeable 


taint. 
The Proceſs for making artificial Pyrmont Water. 


To every gallon of ſpring water add one ſcruple of magneſia alba, 
thirty grains of Epſom ſalt, ten grains of common ſalt, and a few 
pieces of iron wire,. or iron filings. The operation is then to pro- 
ceed as in the proceſs for impregnating water with fixed air; and the 
water, if intended for keeping, mult be put into bottles cloſely 
corked and ſealed. | 


The Proceſs to make artificial Seltzer IF tcr, 


App one ſcruple of magneſia alba, ſix ſeruples of foſſil alkali, and 
four ſcruples of common ſalt to each gallon of water, and ſaturate 
the water, as above, with fixed air, 


To prepare Mr. Bewley's Julep. 


D1ssoLVE three drams of foſſil alkali in each quart of water, and 


throw in ſtreams of fixed air, till the alkaline taſte be deſtroyed, and 


the water have acquired an agreeable pungency. This Julep ſhould 
not be prepared in too large quantities; and ſhould be k-pt in 
bottles very cloſely corked and ſealed. Four ounces of it may be 
taken at a time, drinking a draught of lemonade, or water acidulated 


with vinegar, or weak ſpirit of vitriol, by which meaus the fixed ait 
will be extcricated in the ſtomach. 


REFERENCES TO THE PLATES. 


FIG. 1. AA is the caſk in which the lime water is to be puri- 


fied, It is repreſented as tranſparent for the purpoſe of ſhewing the 
lituation of the whole apparatus, 
(a) Is 


0.0 5 RG Q& 


(07 3 


(a) Is the moveable top. 


% The handle. 
(e) A ſmall hole to be exactly fitted with a plug. 


(ad) The ſtrings by which the air veſſel is to be let down. 
(ee) Two pegs, placed on oppoſite ſides of the caſk, to which the 


ſtrings are to be faſtened before the caſk be ſtopped. 


(/) A cock to draw off the water. 
iz. 22 DD. The air veſlel, fimilar to the bottom part of Dr. 
Nooth's glaſs machine. | 
(cc) A glaſs ſtopper, ground in to fit the mouth of the veſſel, 
having a number of capillary tubes running from bottom to top in a 
diverging direction, ſo as to ſpread the air in its paſſage through the 
water, Perhaps this veſſel might be made of pewter inſtead of 
glaſs, but in that caſe, as the tubes will be, Jarger, a valve would be 
neceſſary in the ſtopper. I apprehend, likewiſe, that it may be ſorm- 


Jed of ſtone-ware; but whatever be the materials, the veſſel ſhould be 


ſtrong, and ſo heavy as to fink readily in water, by its own 
weight, 
Fig. 3. The ſtopper viewed ſeparately to ſhew its capillary 


tubes. 


Fig. 4. A lead weight with an aperture in the middle, to ſlip over 
the ring of the handle (6) hg. 1. 


Fig. 5. BB. A caſk whoſe ſides and ends muſt be perfectly air 


ligt, except two holes to be bored in the top. 


C. The air veſſel, the ſame as hg. 2. but having an aperture at (d), 


which is to be fitted with a glaſs ſtopper, through which additional 
W quaatities of vitriolic acid may be introduced. 


(e) The perforated topper, which muſt have ſeveral circular 


or ſpiral grooves round its upper part, to facilitate the 


faſtening of the bladder (/) to it, the other end of which muſt be 
attached in a ſimilar manner to the broad end of the pipe (h) at (gg)- 
% A long bent pipe made of pewter, having its lower extremity 


$ formed like the larger end of a clyſter-pipe. The length from the 


arch to the other extremity muſt be ſuch as to reach, nearly, to the 
bottom of the caſk BB. This pipe muſt be cemented into a cork to 
fit the orifice in the caſk at (i). 

(+) The funnel, with a grooved cork or ſtopper adapted to it, which 
is to be inſerted and luted into the top of the caſk at (/). 

(m) The ſmall hole, with a plug, to let out the portion of air, 
from time to time, which is incapable of being abſorbed by the 
water, 


Fig. 6. A ſeparate view of the funnel, which may be fabricated of 


WT tin, or copper covered with tin. 


Fig. 7. Is a longitudinal ſection of an earthen ſtopper, with a 
valve and capillary tubes communicating with a larger tube ariſing 
from its bottom. I am informed by the glaſs-makers, that diverging 
capillary tubes are not eaſily formed in large bodies of glaſs; and | am 
induced to think that their diverging is not of ſo much importance as 
I at ficſt apprehended. 


The following figures are deſcriptive of the mode of ſuſpending 
the caſk, 
Fig. 8, 


bY 


2 Vor5 7 my 


Ki ( a8 7 


5 Fig. 8. Is an elevation of the caſk, with its gimbols AA—andh WW c B65 
1 5 gimbol of the bearing hovp. C the bung—D the bearing hoo 
* paſſing under che c fx. » 
Fig. 9. The bearing hoop and gimbois BB, Th 
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Fig. 10. A plan of the bearin 8 troop and outer hoop, with the gimbols 


(BB ; 
1030 | 
AA 


The ſcale is an inchrto the foot, ſuppoſing the caſk made uſe of to 

be 2 puncheon. | | | 
N. B. The gimbols AA, muſt be inſerted into two ſtanchions 

under any of the hatchways of the ſhip, and the infertion muſt be 


ſo high, as to prevent the bottom of the caſk from touching the deck 


below, by the motion of the ſhip, and theſe ſtanchions mult ſtand 
tran{verſely or athwart ſhips. 

Fig. 11. Is a pewter ſtopper with compartments aaanaa, into 
which ſmaller glaſs ſtopp:rs containing capillary tubes are to be 
filled, and theſe are to communicate at b, with paſſages procceding 
from the lower ſurface of the ſtopper. 
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On the PRESERVATION of , SEA-WATER from PUTRE- 
FACTION, by MEANS of QUICK-LIME. 


By Vir. TjoMas HENRY, of Mancheſter, F. R. S. 


From the MEtmoiRs of the LIT EXRARNY and PHiLosoPHICAL 
SocreETY of MANCHESTER, 


7 * has been frequently remarked by chemical and philoſophical 


writers, that a new experiment is ſeldom made in vain ; though 
the op-rator may even fail of attaining the immediate object of his 
purſuit, he may yet, fortuitouſly, acquire the knowledge of ſome new 
fact, which may be productive of improvement and advantage to 
ſcience. 


About the time I publiſhed my method of preſerving water, at 


fe, from putrefaction, &c.* a gentleman who had obtained a quantity 
Jof ſea-water, for the purpoſe of bathing a child, complained to me 


that it ſoon became putrid, and requeſted chat I would think of ſome 
expedient to preſerve it. 

The principal ſalts contained in ſea- water are, fiiſt, common 
marine or culinary falt, compounded of ſoſul alkali and marine acid; 
ſecondly, a ſalt ſormed by the union of tte ſame acid with magneſian 
earth; and, laſtly, a ſmall quantity of ſelenite. The quantity of 


ſaline matter contained in a pint of ſea-water, in the Britiſh ſeas, is, 


according to Newmann, about an ounc in ea h pint f. When this 
water is lowly evaporated, the common ſalt firſt cryſtallizes, and the 


| marine 
„An Account of a Method of Preſerving Water, at Sea, from PutrefaQion, 


and of refioring to the Water its origiral Puruy and Pleafantneſs, by a cheap and 
taly Procets, &c.“ London, 1781. [ S-e the preceding” Article: No. XLVI.] 
+ In Sir Torbern Bergman's anal y ſis of fea-water taken up, in the beginning of 


June 


* il 
| "wy * 


6210) 


marine magneſian ſalt is left in what is called the bittern, from which, 


by a ſubſequent proceſs, the purging bitter ſalt commonly name(iM 


Epſom falt is obtained. By this ſeparation the ſea or bay ſalt iz 
rendered much better adapted for the preſervation of animal ſubſtas. 
ces than the ſalt of the rocks and ſprings in Cheſhire and Worcel. 


terſhire, where, from what I apprehend to be a miſtaken notion, if 


that this bittern does not exiſt in the brine, the liquor is ſo haſtil 
evaporated, that the cryſtals of common ſalt retain much of the mag. 


neſian falt among them. For the magneſian ſalt is highly ſeptic, 


and greatly impairs the properties of the others *. 


The two methods which occurred to me, as likely to anſwer th 
wiſhes of my friend were, firſt, the addition of quick-lime ; and if 
ſecondly, that of common ſalt. To the trial of the former I was in. 


duced by its known antiſeptic effects on common water, and it i 


aſcertained, that a ſmal] portion of common ſalt promotes, whereas 


larger retards, putrefaction. 


Experiment I, To cne quart of ſea- water were added two ſeruplaf 


of freſh quick-lime; to another, half an ounce of common culinar 


ſalt; and a third was kept as a ſtandard, without any addition. Thi 


mouths of the bottles being looſely covered with paper, they wer 
expoſed to the action of the ſun, in ſome of the hotteſt weather of the 
laſt ſummer. 


In about a week the ſtandard became very offenſive; and th 


water with the additional quantity of ſalt did not continue ſweet many 


hours longer; whereas, that with lime continued many months ſi 


without ever exhibiting the leaſt marks of putridity. 


It ſeemed probable, that all, or ſome of three changes had beef 
effected by this proceſs. It was ſuſpected that quick-lime might de 
compoſe the marine ſalt with an alkaline baſis, a power which it haf 


lately been ſuppoſed to poſſeſs, under certain circumſtances ; or tha 


its antiſeptic powers might depend on the formation of a limes water;i 
by either of which, a material, and perhaps unfavourable, alteration 


might be produced: or, laſtly, that the precipitation of the earthy bai 
of the magneſian ſalt, by the quick-lime, might contribute to the pre 
8 of the ſea-waler. 


xperiments II. and III. On ſubmitting the water to which they 


lime had been added to the com mon trials for detecting a diſengaged 


alkalj, no ſigns of ſuch a ſalt were diſcovered, And, upon blowing 
into it a long continued ſtream of air from the lungs, no precipitatiaſ 


qr cloudineis enſued, as in the caſe of lime-water, 
It remained to ſee whether the precipitation of the magneſut 


earth, from its acid, had been effected. Under ſome circumſtance 


June 1776, about the latitude of the Canaries, from the depth of ſixty fathoms, the 
folid contents of a pint of the water were, N A EET ET 


Common ſalt $534% grains» 
Salited magneſia bor _ 
Gypſum 8 rr 


Total 330 or 5 drachms, 1 ſcruple, 1017 grains. 


— 


At ſome of the works at Northwich, the evaporation is carried on in ſo geutſeij 
manner, that large cubical cryſtals are formed; and the ſalt thus prepared is ſaid "Wi 


be equal in ſtrength to bay fait. x 
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it has been proved, by the very ingenious Dr. Black, that magneſia 
will precipitate calcareous earth from acids. As for inſtance, if mild 
magneſia be thrown into a ſolution of calcareous earth in marine or 
nitrous acid, the calcareous earth will be precipitated ; the ſum of 
the attractions between this earth and fixed air, and between the 
magneſia and the acid, being greater than thoſe which ſubſiſt between 
the magneſia and the air, and between the calcareous earth and the 
acid. But if cauſtic calcareous earth be added to a ſolution of mag- 
neſia in thoſe acids, its affinity to the acid is, in this ſtate, increaſed; 
no fixed air attracts it, and ir precipitates the magneſia. 

Experiment IV. To ſome of the ſea-water which had been kept 
as a ſtandard, ſome lime-water was added, and a turbidneſs imme - 
diately took place, ſucceeded by a copious precipitation. This, at 


bra, convinced an ingenious Member of this Society, Dr. Eaſon, 


who happened to be preſent, and myſelf, that we had diſcovered the 


manner in which the lime acted, and the reaſon why no lime-water 


was produced. But on adding lime-water alſo to ſome of the ſoa» 
water which had been preſerved by the lime, a cloudineſs and preci- 


F pitation, reſembling the former, took place, and ſtaggered us in our 


theory; for we imagined, that the portion of quick-lime had been 
ſuſicient to have precipitated the whole of the magneſia which the 
water might have contained; and we now ſuſpected, that the ſolu- 


on of the lime was there fore probably prevented by the ſea-falt. 


Other avocations prevented my purſuing the enquiry at that time, 
but I have fince reſumed it, and have been able to elucidate the whole 


matter. 


Experiment V. Into a ſtrong ſolution of the common Cheſhire 


(alt, ſome lime-water was poured. The mixture became turbid, and 


a white earth was ſeparated, which did not fink to the bottom of the 
glaſs, but was ſuſpended, partly on the ſurface, and partly in the 


midſt of the liquor. 


But from whence did this precipitate proceed? Was it the lime 


chrown down by the ſalt; or did the lime ſeparate ſomething from 


the common ſalt? 


Experiment VI. To a portion of the ſame ſolution, "inſtead of 
lime-water, ſome drops of a ſolution of foſſil aikali were added, and 


the (ame appearances occurred. 


Experiment VII. Each of theſe precipitates were rapidly and 
wholly diſſolved (the greateſt part of the water being firſt poured 
off), on the addition of a few drops of dilute vitriolic acid 
a proof that the precipitated earth was magneſia. | 
Experiment VIII. To determine whether the addition of a por- 
tion of bitter purging ſalt, to a ſolution of common ſalt, would pre- 
vent the forming of lime-water, with an equal quantity of lime to 


that which had preſerved the ſea-water, I mixed twenty grains of 
quick-lime, ſeven drachms of common ſalt, and one drachm of bitter 
Wþ urging alt, with a pint of rain-water z but no lime-water was pro- 

Buced, Whereas, alime-water was formed by an equal quantity of 


me with a pint of rain-water, and alſo with a ſolution of common 


ſalts 
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Pat, from which the earthy matter it contained had been previouſſj 
precipitated by foſſil alkali, and the alkali neutralized by marige 


acid. ” 

The next queſtion that preſented itſelf to my inveſtigation wag, 
whether the common Chethire ſalt was ſo impregnated with-mayne- 
Han ſalt as to prevent the forming lime-water, with a like quantity 
of lime, when uſed in the proportion of an ounce of ſalt to a pint 
of water. | 

Experiment IX, Theſe proportions of Cheſhire ſalt, quick-lime; 

and rain-water, being mixed, ard ſuffered to ſtand a ſufficient time, 
the filtered liquor exnibited no figns of being impregnated with un- 
neutralized lime; but, on adding a few drops of lixivium tartari, it 
inftantly became very turbid, and depoſited a ſediment, which, in- 
ſtead of diſappearing on the addition of vitriolic acid, formed a ſele- 
nite with it, an! again ſettled at the bottom of the glaſs, 
Exp ͤriment X. Five grains of quick-lime being added to the 
mixture of the Ninth Experiment, the liquor, after due time, bein 
filtered and ſubjected to the uſual tsſt, exhibited evident marks of 
having become a liine-water. 

I now began to ſuſpect, that the portion of quick-lime added to 
the ſca-water, in the Firſt Experiment, had not been ſufficient to 
precipitate the whole of the magneſia from its acid, and, having ſome 
of the mixture of that experiment till by me, 1 again turned my at- 
tent ion to it. 

Experiment XI. The remaining part of the ſea-water, to which 
the quick-|ime had been added, was about a pint and a half. Lime- 


water being added to a ſmall part of it, the ſame turbid appearance took 


place as formerly. 


Experiment XII. On the addition of another drachm of lime 


the water, when filtered, no longer became turbid on the mixture of 
Iime-watcr with it ; but it did not yet exhibit any ſigns of being itſel 
a lime-water. 

Experiment XIII. But, when I added another drachm of lime, 
-a lime-water was formed. For the water now became very turbid o 
blowing air into it from the lungs. 

Theſe experiments, therefore, not only prove that ſea-water ma! 
be preſcrved for the purpoſes of bathing, by means of quick-lime 
without forming a lime-water, byt they point out; the » ationale d 


this phenomenon ; and alſo ingruct us what portion of lime maybe 


uſed without a lime-water being produced. 

It appears that quick-lime, diſſolred in water, precipitates the mag 
n:fan carth from the marine acid, with which 1t 1s united-in the fer 
water, and, unitipg with that acid, is retained in the water, unde 
the form of a marine ſelenite. What the water loſes,: therefore, d 
one ſalt, it gains of another. At the ſame time the magneſia, being 
precipitated by a cauſtic calcareous earth, falls in a ſtate ſimilar « 
that to which it is reduced by calcination, viz. void of fixed air, It 


this Nate J have formerly proved, by a train of experiments, that it 
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ongly antiſeptic #. Being inſoluble, the water is preſerved with- 
t forming any combination with it; and the only alteration that is 
ade in the component parts of the ſea-water is, that the earthy 
arine ſalt changes its baſis of magneſia for one that is calcareous. 
We alſo ſee that there are limits to the addition of quick-lime, 
yond which we cannot proceed without forming lime-water. The 
antity of two ſcruples to a quart of ſea- water, though not ſuffi- 
ent to decompoſe the whole of the magneſian ſalt, was yet adequate 
the preſervation of the water. One drachm more of quick-lime 
parated the whole of the magneſia, and, when a farther addition 
as made, a lime-water was immediately formed +. 


Tue properties of common ſalt, as an antiſeptic, are greatly weak- 
Hed by the portion of marine magneſian ſalt mixed with it. It is 


obable that the marine ſelenite may be leſs ſeptic, and leſs ſoluble 
water, ſo as to ſeparate during the evaporation of the brine; if 
, the addition of quick-lime may be uſeful previous to that proceſs 
the ſalt-works, But we are ſo little acquainted with the properties 
calcareous ſalts, that, at preſent, we cannot determine what might 
the effects of ſuch a practice. I propoſe, however, at ſome future 


Pportunity, to try whether the calcareous marine ſalt will thus ſepa- 


te; and whether it be, in itſelf, ſeptic of antiſeptic, 


| . 
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METHOD OF RAISING OAKS FROM ACORNS. 
By SAMUEL KILDERBEE, of Irswicn, EsqQ, 


om the 13th Volume of the Tranſactions of the Society for the 
Encouragement of Arts, &c.”}] | 


N the month of November 1793, I planted ten acres of land with 
acorns, of which the incloſed 1s a certificate. 
The plantation was made upon a farm in the pariſh of Great Glem- 


am, in this county. The land planted meaſures ten acres and ten 


erches; the quality of it is a dark gray looſe mould, about four or 
ve inches deep, which in this country is called a Woudcock Soil, 
d lies upon a ſtrong wet clay. A ſimilar foil prevails in the adjoin- 
g fields, where Oaks are free growers. 

la the year 1791 the field planted was in graſs, and rented upon 


average, with others of the ſame ſort, at eight or nine ſhillings 
acre, 


: From theſe experiments it appeared, that magneſia alba, while poſſeſf q of its 
Ke: air, is highly ſeptic to animal fleſh, but antiſeptic to bile 3 whereas, when cal- 


aud deprived of its fixed air, it is ſtrongly antiſeptic both to fleſh and bile.— See 
enr Experiments and Obſervations, ante, p. 104. 


Te proportions may vary, according to the {trength of the quick · lime employe !. 
VoL. II. PART IV. I | In 


ſpring proved very ſevere, the plants are ſmal!, but look healthy aul 2 


my wiſhes, a great number of young oaxs appeared; and when the 


1 


In 4a 5 it was broken up and and ſown with oats: in 1592 it 


ploughed, harrowed, and rolled at various times, and mad- a per egeta 
clean, ſummer fallow : in the autumn of the ſame year it was oe. 
with wheat upon a broad ftetch ; but before the wheat was ſo een p 
aſhen keys and white-thorn berries, of a year old, with a ſmall qu 
tity of whin ſeeds, were thrown upon the ground, and afterwallf Abc 
harrowed in; and in the November following three rows of acm nothe 
were dibbled in upon each ſtetch, and the holes filled up * 
perſon who followed the dibbler with a hoe for that purpoſe. coin 


At the time of dibbling in the acorns the graſs of the wheat hy 
in part covered the ground. The acorns were ſet at about eighty 
nine inches diſtance in length, and about twelve in breadth of th 


app 
Wand | 
rowt 


ſtetch from each other. The aſhen keys, white-thorn berries, al Fro 
whin ſceds, were ſown with a deſign to protect and nurſe up til hat tl 
plants 


produde of the acorns, and prevent their being deſtroyed by hares 
rabbits. . The acorns have produced a ſufficient number of plate 
of which I had deſpaired, as they were not of the beſt qualini or | 
(though the beſt that could be procured); and as the drought of th 


well. 
l was induced to ſow wheat upon the field alluded to, becauſe i 

the autumn of the year 1780 or 1781, I planted a piece of land «ff 
five acres with acorns and aſhen keys, without ſowing wheat or an 
other feeds, and a total failure took place. This piece had been long 
in plough tilth, and is of a better quality than that planted in t 
13ſt autumn: it was previouſly made clean by proper culture; buf 

neither acorns nor aſhen keys ſucceeded ; fur the mice deſtroyed tf 
greateſt part of the former, and the latter, having no ſhelter to proted 

them from the rays of the ſun, were burnt up in the following ſun-i 
mer. This field was not planted again until the year 1785; buth 
the autumn of that year it was in good condition for the reception d 
wheat, and then ſowed with that grain upon a broad ſtetch. Aft 
the wheat was well up, acorns were dibbled in, but no other ſeed 
were thrown over the ground previous to it: the acorns ſucceeded u 


wheat was ripe, the reapers were ordered to leave the ſtubble high 
for their protection and defence. The wheat crop cleared upward 
of thirty-five pounds, and the plantation looks thrifty and well. 
The weceſs 1 had in this plantation encouraged me to purſue i 
like method with that made Jaſt autumn, that is, by ſowing the 
land with wheat before the acorns were dibbled in, as in the above in- 
ſtance | had molt ſatisfactorily experienced the good effect of ſuch a 
caution : and to guard againſt injury from the bite of hares and rab- 
bits, aſhen keys and white thorn berries, with a few whin ſeeds (a 
I have mentioned), were previouſly thrown over the ground. ln * 
this caſe, I gave the tenant the wheat crop far tilling the ground, * 
and he will be amply recomp-nſed by it. ulat 
Some years ſince | trenched a ſmall piece of ground two ſpits deep, 
in a ſoil like that planted in the laſt autumn; it was afterwards ſt Wi 
with acorns, without adding any other ſceds: the acorns quickly 


vegetated. 


( 15 ) 


oe. The plants grew in ſize and height far beyond thoſe which had 
een planted after common ploughings ; and the ſtate they are now 
= gives that mode, in my mind, a decided preference. 

About the ſame time that the trenched piece of ground was planted, 
ober (mall piece, of a like quality, was broken up, and, the flag 
5 ing been regularly turned with the graſs downward, ſet with 
V WWE. comms. Theſe did not ſucceed fo well as I expected : but ſuch plants 
appeared have not been flower in growth than thoſe produced upon 


* Wand properly prepared for wheat, yet by no means equal to the 
c ow eh of thoſe ſer upon the trenched piece of ground. 

From the above experiments and obſervations, it appears to me, 
| | hat the beſt method, and the moſt profitable in the end, of making 
* Plantations of oak, is, by trenching ground a proper depth; and the 
1 ext, that of dibbling in acorns upon land ſown with wheat or rye: 
al Wor think the roots of corn are a check to the ſudden growth of 


Feeds,; the graſs of it tends to preſerve acorns from mice, and the 
y an Nubble, when left high, affords a neceilary ſhelter, until a better 
WE omes forward. 

iſe Io the planting of young oaks from a nurſery, I have never at- 
ended, though the practice has frequently been recommended; but I 
_ inclined to believe, that no tree, which has a tap-root like the 
lon dak, will do fo well tranſplanted, as it will in the ſpot where the 
_ corn firſt vegetated and made its ſhoot. Iv 

* In the year 1722, upon a farm near adjoining to that where the 
4 * plantation was made in laſt autumn, three acres of land, of a woodcock 
ot” were ſown with acorns, and ploughed in: believe no other 
ſumeeds were ſown with them, To all appearance a plentiful crop was 
ut be con ſequence of it; but the trees were ſuffered to ſtand near 
= W-i0d | began to thin them, and continued it by degrees, until the 
ſe t year. The quality of the land upon which this plantation was 
edu ade, has been conſidered, as to what may be ſuppoſed to have been 
_ C0 utmoſt annual value from time to time, as the value of land in- 
high reaſed, to the preſent time, and an accumulated intereſt computed 


ulated, and an accurate eſtimate of the value of thoſe now remain» 
Ig has this autumn been made; and taking every attendant circum- 
- the ance into conſideration, L am induced to ſuppoſe the produce in 
g alue to the landlords, from the year 1722 to the preſent time, has 

een equal to what the rent of the land, with an accumulated inte- 
Weſt upon it, would have amounted to, had it been continued in the 


Ir hat the value of the trees now left ſtanding is double to that of the 


r theritance of the ſoil, ſeiting a ſull value upon it per acre, and cal- 
blating its price at twenty-eight years purchaſe. 
deep, I am preparing to plant another piece of land, of about eight 


is tees, in the autumn of the next year; but as it is at a conſiderable 
Witance, and I cannot conveniently inſpect the trenching ſo large a 
atcd et, chough convinced of its utility, my deſign is, to purſue the 
I 2 mode 


ezetated. I believe the oe was once or twice cleaned by the | 


orty years (much too long) before any were taken out: at that 


pon it: the profit received by thinning the oaks has alſo been cal- 


ands of a tenant in graſs or in plough tilth : and I am confident, - 


4 
Ee 


( 116 ) 


mode obferved in making the plantation in the autumn of the 1 

year, unleſs the Society will be ſo obliging as to furniſh me with | 
better, reſulting from their extenſive and uſeful communications vii 
the ſubject of planting. | 


Ipfwich, Sept. 27, 1794- 
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PAPER RESPECTING THE FORMING OF OAKS.INTd 
COMPASS SHAPES, FOR THE USE OF SHIP-BUILDERSE 


By Mr. WILLIAM RANDALL. 
[ From the Same.) 
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I MUST firſt beg the Society's pardon for offering to them ay 
agricultural thecry ; but the following remarks being ſo connec 
with general obſervations, I cannot (as I could wiſh) cont 
them to practice only. 

From the ſcarcity and very high value of Compaſs-ſhape Timber, 
the enormous waſte in his Majeſty's yards, as well as loſs of tin 
in cutting them out from large trees, when not to be had of a naturlf 
growth, excluſive of the delays occaſioned by the want of trees 
for that purpoſe, I have been led to conſider that the ſhapes might M 
ſo altered in the infant growth of the tree, as to ſuit the differen 
purpoſes. From the ineſtimable value of the object, and the extret 
length of time which muſt elapſe before the full advantages of the 
improvements can be obtained, I was induced to make ſome trials, t 
prove what was likely to be effected. |; 

By the figures annexed (ſee the Cut), and from ſtrict obſervations a 
effects inadvertently produced from ſomewhat ſimilar cauſes, I have cor 
cluded that the deſign might be accompliſhed; and have taken the libery 
of ſubmitting this paper to the ſuperior judgment of the Society, bi 
whom more perfect plans may be formed; and, if it meets then 
approbation, may be conveyed through their extenſive channel of ini 
formation, to the country at large. Humbly preſuming on th 
candour of the Society, to excuſe thoſe imperfections which fron 
inexperience in literary communications may herein appear, I bet 
leave to ſubſcribe myſe}f, 

Your moſt obedient humble ſervant, 
WILLIAM RANDAL! 
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Maidſtone, Fan. 21, 1795. 
Mr. More. ry 
RULES for training OAK TREES to Compaſs Shapes, for Nav 
Purpoſes, 
IT may not be improper to remark, that moſt of the numero 


families of timber-trees produce their leaves and fide ſhoots alternate! 
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er in pairs: in the firſt claſs is the oak, whoſe leading ſhoot ſte. 
quently takes a reclining direction; yet in proceſs of time, if it 
meet with no obſtructions, it becomes erect : thoſe producing lea 
and laterals in pairs, as the aſh, maple, &c, ſeldom alter the poſitiog 
they firſt take. Y 

It is found materially neceſſary, in the common practice of raiſing 
trees, to keep them upright, to leave all the lateral ſhoots entire, or cu 
to what are in the nurſery trade termed {purs, from ſome diſtance heloy 
the head, eſpecially on all alterate-leat trees; for when, by vage. 
neſs to accelerate the height of thoſe trees, unſkil ful perſons cut cloſe 
all the ſide- hoots, it generally happen, from the luxyriant growth of 
the leader, and the weight of its full-extended foliage, a bend in thei 
ſtem is brought on, which every future ſhoot aſſiſts to increaſe, until 
a regular head is formed; which done, the leader will aſſume an up- 
righ direction, and frequently returns to be perpendicular over the root 

T heſe obſerva ions are, no doubt, well known to the Society, and 
to all other perſons acquainted with the growth of trees; yet, from 
every practical rule and impartial ſurvey of effects inadvertently pro. 
duced from fimilar cauſes, it will be found fully applicable 
to the preſent caſe ; namely, to reverſe the methods uſed to obtain 
ſtraight-ſtemmed trees, by taking off twice every year, in March 
and june, all the laterals cloſe to the ſtem ; beginning when abou 
eight feet high, and continue till rwenty or more feet. This wil 
cauſe the Oak-trecs on which it is pr:Ctifed to nearly reſemble the 
form No. 1 { /ee the Cut); after which time, if left to nature, the ſtem 
will in its regular ccurſe aſſume, in an advaneed age, à form ſome:vhat 
like that inarcked No. 1, 2. This part of the plan might be wel 
adapted to parks, h:dge-rows, and open plantations, 

The next part may be extended to woods, and where underwood ii 
regularly cut every filtcen or twenty years ; in many of which are 
numbers of cl-an young oaks, Wherever two kindly trees happento 
grow ſo near as to be bronght (by pulling down the heads with 
ſtick having a hook at one end) to reach each other, a ſtrong branch 
from towards the top may be gently twiſted (fo as not to deſtroy its 
growing facultics), and joined together by a wove, which keeps the 
ſtems in. the pontien ſhewn, and reſembles the form No. 2. It ij 
by referring to common cauſes, to be c neluded that each leader wil 
purſue an uprigbt couric, which will cauſe the future appearance to 
reſemble No. 2, 3. | 
Im erther of th abovementioned ſituations, where there are ſingle 
trecs that cannot be brought to join with others of the ſame kind, 
and the firſt plan nat approved of, any ſpecies of wood might anſwer 
the purpole, by cutting it of the height zequired, and bringing the 
branch from the Oak dow! to it, then faſtening it by a nooſe eatily 
made by twiſting the branch as before: in default of a neighbour 
grower, a ſtrong ſtake with a hooked end would endure three or tout 
yeors, and antw:r the purpoſe of confining the tree (ſze No. 3): 
its future growth will be likely to incline upward, and in time t9 
form a ſhape nearly as No. 3, 4. None of theſe proceſſes are ex- 
pcnfive : tne two laſt plans, 1 find, can be done in ten minutes each 
En | "is | „ 5-075 + +. oo A nk 
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tree: it can be only a trifling obſtruQtion to the growth. Its ſuperior 
advantages will be found in woods, where, at the following fall or 
any future period, thoſe that fail co farm ſo deſirable a ſhape as in 
the opinion of a judicious wood-reef is neceſſary, may be taken 
down, with little difference in their value, had they bccn left to a 
natural courſe. 5 

From the age of eight to fourteen years, if free growers, or abgut 
the ſame number of tcet in height, I find is the moſt couvemient time 
to fix them, according to the different deſigns. The tpring before tne 
leaf comes out, I allv find the beit ſeaſon tor twiſting the branches, 
or any te. luction of them. 

It would, I preſume, be needleſs to point out which are the moſt 
valuable bends in O.k tymb-r, as alto to feier to atteſtations of the 
natural trees reſembling the forms which «re in the Cut annexed, and 
intended only to conv-y. the idvas of the d ſign. The conclutions 
drawn impattiaily trom natural pr..ducts, | judged effentially neceſ- 
ſary to take a full view of the effects; which ſmall deviation from 
the Society's rules of admitting practicable communications only, 
will, 1 truit, be exculed, from che particular circumſtances of the 
cale, 
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No. L. 
CAP ERIMENTS 


On the PRESERVATION of GRAIN and ROOTS in WORK- 
SHOP, MAGAZ NES, and, above all, on SHIP-BOARD, 
by ANTOINE GOUAEN, NATIONAL. ProrEss0R of BorANx, 
in the SCHOOL of HEALTH at MoNTPELIER, addreſſed to the 
NaT1oNAL CoNnveNnTioN, the 10th Ther MIDOR (July 28). 


Ne perſon is iano ant how much grain, roots, and collections of 
Natural Hiſtory are liable to be devoured by inſects, and par- 
ticularly by weevils, which, by conſuming the internal part, and 
leaving only the huſk, occaſion frequently the greateſt miſchiefs. 
"Theſe ate conſiderably felt in great magazines, but particularly on 
ſhip board, where numerous crews, on long voyages, require very 
ample ſtore of corn, and where the diminution and damage produce 
often the moſt fa al conſequences, | 
ITheſe inconveniences, and the difficulty of preſerving theſe arti- 
cles of the hrit neceſſity, have engayed my attention for many years, 
and induced me to attempt ſeveral methods of preſerving them from the 
approach and ravages of theie injects. I knew that in certain coun- 
ties they expoſe their grain to ſmoke and vapour; in others it was 
placed for fome time in an oven,—l alſo knew that pepper and other 
aromatics were conſidered as god preſcrvatives. But that which is 


ealy and unexpennve on a ſmall ſcale, becomes dear and impracti- 


cable 


(+ 123 ) 5 | / 


x Wl cable when applied to a larger. My object was to find means, there. 
1 fore, which would be at once eaſy, efficient, and œconomical. 
n 1. By baniſhing the inſects which cauſe this damage to the grain, 
n i II. By avoiding a weighty expence. 
a III. And by exempting the grain from the odour contracted in 
fumigation, particularly trom the oils of a low quality, which are 
it employed for this purpoſe. I 
e In conſequence, in the year 1786, I tried the experiment of 
c placing different roots, &c. ripe and newly gathered in a box, which 
„ nad bored for the purpoie of giving admiſſiom to mites and other | 
T inſets. At the corners and bottom of the box I placed ſeveral leaves F 
ſt Not hart-wor!, the odour of which I knew was noxious to ſeveral ani- 1 
e mals. In another I put leaves of hore-hound, of rue, and of tanſy. 
d WE The boxes thus prepared remained for a, full year on the ground \ 
s onder my ſhelves, | i 
— At the end of that term J found the roots, &c. perfectly ſound, , 1 
n but the odour of the plants more or leſs remained; ane fearing that N 
7 it might communicate itſelf to the outward Kon, and occaſi>n a diſ- f 
e ouſtiag taſte, | proceeded to ſubſtitute for the former bitter aromatic | 
herbs, ſuch as the little centaury, wormwood, thyme, mint, ſavory, 1 
& c. which are every where found in abundance * 
thus preſerved the grain, &c. for a long time, without renewing J 
the plants. Thoſe which IL now preſent to the Convention have | 
been thus preſerved fince the year 1788. | 
After this experiment, now made ſeven years ſince, there can be 
no doubt but that the practice would ſucceed on a much larger ſcale 
and as the grain and ſceds, when gathered ripe, and kept from a 
moiſt air, preſerve for a long time their vegetative faculties, it fol- 
F Wows that they may be thus conveyed in ſafety, and planted with 
, Pucceſs in the moſt diſtant countries, and after the longeſt voyages, be. 
x I have thus done my duty as a good citizen, in preſenting to my 
e ountry the reſult of my relearches, in a diſcovery valuable in itſelf, | 
aud uſeful to humanity. \ 
P. S. I did not think it right to try the means which ſome perſons | 
f ſe to preſerve the corn, by burning it with chalk and cinders, as & 8 
kg rifling circumſtance may alter thoſe ſubſtances in ſuch a manner as to | 
4 hamage the grain. 
Tuc above deſerves the attention of every one concerned in the 
8 Aualling of ſhips for long voyages, or in ſtoring up grain in 
y Magazines. The experiments would, however, have appeared 
4 ore concluſive if other boxes of grain, ſimilar to thoſe employed, 35 
WP ut without any of the bitter herbs, had been depoſited in the ſame F 
tuation, and their contents been found fpciled when thole of the , 
1 piers were found uninjured. | 
Cc 
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USEFUL EXPERIMENTS. 
SIR JOHN DALRYMPLE bas lately made a number of Expe- 


riments, the reſult of which he has laid b-fore the Victualling 
Board. The profeſſed object is, to ſerve the Navy, and the improve- 
ments ſuggeſted are as follow :— 


I. WATER, 


He propoſes to make 7e from ſalt Water, without the uſe of 
fire, by a proceſs that can be repeated every dav in the year for the 
whole crew of a ſhip, at no great expence,— This will ſave the ſtow- 
age of Water for the ſhip, 

2. BEER. 


By means of Wort-cake and Hop-cake, combined with Yeaſt- 
powder, Worts, Ale, and Beer, can be made from this Mater in a 
cold ſtate, and even in a putrid ſtare from tne caſk every day, and in 
every climate. This will ſave near 99 per cent. in the ſtowape neceſ- 
ſary for Beer, becauſe the difference between the weight of Beer and 
Wort-cake is, a pound of Cake to a gallon of Table-beer. 


3. BREAD AND YEAST DUMPLINS. 


By means of Veaſt- powder, freſh Bread can be baked with Flour 
for the ſhip's whole crew [rom this Mater, every day in the year, and 
in every climate.—By this means 70 per cent. will be ſaved in the 
ſtowage of Biſcuit. 

4. FUEL, 


The common Fuel for ſhips is Wood, becauſe it finds package 
among the caſks; but, if the Water-caſk, B-cr-caſk, and Biſcuit- 
bag are diminiſhed, the Rowage of wood will be leſſened in propor- 
tion to that diminution, and Coals will be put in its place; that is to 
ſay, a Fuel which takes up little room, laſts long, can be eaſily got in 
Britain, is, in proportion to its bulk, light, and is not expenſive, 
will be put in place of one which takes up much room, conſumes 
faſt, is not eaſily got, and is, in proportion to its bulk, heavy and ex- 
penſive. 

5. SPIRITS. 


If at any time the Spirits of the ſhip are exhauſted, they can be 
made from Wort-cake, and Yeait-powder, in the ſtill which makes 
part ok Mr, Brodie's Apparatus for turning ſalt Water into freſh ; ot 


if the Wort-cake or Beer prove by any accident bad, they can be 


thrown into the ſtill, and turned into Spirits, In diſtant voyages the 
power to create Spirits is of conſequence, and need not be attended 
with danger of fire tothe ſhip; becauſe the ſhip may carry a portable 
ſtill, which may be put on ttore ; and, by means of the Wort-cake 
and Yeaſt powder, Spirits may be made wherever there is fire and 
water. 

6. SALT- 


(7 at N 


6. SALT. 


Salt can be made in the ſhip, by merely throwing upon the 
top of the boiler, the brine left at the bottom of the ſtill, which 
will cryſtalliſe and dry it; and the Salt will be more wholeſome and 
leſs nauſeous to the men than Brine. 

As the articles of Water, Beer, Bread, and Fuel are ſaid to take 
up one fourth or fifth of the ſtowage of a ſhip, theſe improvements, 
if they can be adopted, will be of great utility, 

Beſides the above, Sir John has offered to the Board to diſcloſe a 


f proceſs, by which Beef or Mutton may be preſerved ſweet for many 
0 months, without the uſe of a particle of Salt. 0 
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END OF PART THE FIRST OF VOLUME THE SECOND. © 


umes THE EUROPEAN MAGAZINE, Vol. XXVII. completing the 

der firſt H-t-year of 1795, or any former Volume, which contains 

WS ortraits and Biography 0! eminent Perſons, Hiſtory, Anecdotes, &c. 

Ne. are kept ready bound tor the convenience of Friends abroad, to 

hom they have ever been the moſt acceptable Preſent from England. 

an be The late Debate in the Houſe of Commons on the ſtate of the 

"avy and Ship-Building cvin.e the neceſſity of purſuing the various 

vj &s as pornted out on the BLUE WRAPRER of this Magazine, 

cre ſome P ges are always kept for ſuch uſeful projects as may be 
wommun:c.ted to us, 


ea impntant Papers are collected in 1 vol. 8vo. price 88. 6d. 
bart. 


i F. ed for J. SEWELL, No. 32, Cornhill, 
Wöe 1.5 * of the PLATES of the Firſt TWENTY-SIX 
WoL OFEN MAGAZINE may be had gratis. 
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*: } BOOKS ON NAVAL ARCHITECTURE, &, 

el PRINTED FOR J. SEWELL, No. 32, CORNHILL. | 
5: i (COLLECTION of Papers on Naval Architecture, . s. 4 
1 E Three Parts, in One Volume, Boards - 0 8 6 


There are ſome ſcaret and valuable Tracts on Naval Architecture re- 
printed in this Collection, as alſo a ſcientific Catalogue and Review of 
Books on the ſame ſubject. 

Each PART may be had ſiparate. 
** The Firſt Part of the Fourth Volume will be publiſhed in a ſew days 


F Falconer's Univerſal Dictionary of Marine, 4to. 3 
Ws. | Hutchinſon's Treatiſe on Seamanſhip and Marine Ar- 
vey chitecture, Third Edition, improved. 4to - o 18 off 
Watſon's Tranſlation of Euler's complete Theory of | 
Conſtruction and Properties of Veſlels. S vo. Boards o 6 90 


The Ship-builder's Repoſi:ory, containing the principal 
Dimenſions of the Ships in the Royal Navy. to. 5 3 


An Abſtract of the Motion ef Floating Bodies, from the 
| French of M. de la Croix. By Admiral Sir Charles Knowles © 2 6 
12 The Ship-builder's Aſſittant. By W. Sunderland S £3 
1 A View of the Naval Force of Britain compared with 
1 140 other European Powers. 8vo. Boards — * O 5 1 
19 Clarke's Eſſay on Naval Tactics, Syſtematical and Hiſ- | 
+ torical z with explanatory Plates, 4to. Boards - O 12 ( 
dd Stalkart's Naval Architecture, Folio, with a Collection 
eel JN of Drafts, rolled up in a Caſe for convenience of Work 6 6 « 
ans The Manceuverer ; or, Skilfu] Seaman in Theory and 


„Practice. Tranſlated from the French of M. Bourde de 
Viilehuet, By the Chevalier de Sauſeuil, One Volume, 


1. 4to, Boards - - 1 - o 18 4 
al: The Shipmaſt-r's Aﬀiſtant and Owner's Manual; con— 

W taining the moſt uſeful information to Commanders. With 

\ Mi a View of a Firſt Rate, and Explanation of all the Parts 0 6 

© has Pians'of the Docks intended to be built in Bengal. By 

t Colonel Watſon. A large Plate - — 1 
2 THE ELEMENTS AND PRACTICE OF RIGGING, 
77 SEAMAN SHIP, AND NAVAL TACTICS, 

. Two Volumes, Quaito, Price 4l. 14s. 6d. in boards. 

LEAVING wholly untouched the ſubj-& of Ship- Building, it has been the ſtud 

Aer ob ect of the Authors of this work, that it ſhall be a Crelſoperdia of Naval 


and Science, vietul alike to the Nava! Artiſt and the Britiſh Seaman. 

1 In this one work, therefore, are concentrated two ſeries of ſubjets, connected wil 
yy" becauſe dependent on, each other. Ihe Seaman, who knows what can be and is 
" farmed by ihe Naval Ariiſt, avd who knows the conſtru jon and powers of! 

minuteſt parts of a ſhip's rigging, becomes a beiter judge of how the Naval arts m 

a. be improved, or how more eff. ually GireRel to the hurpofes of Scamanſhip. Wh 


"pg the Naval Ariift, on the other hav, who is 2cquain: with the objects of a 8 
* "7 | man's purſuit, will be hetter enabled ſo to direct the arts he profefles, as to facili 
Wil re attainment of thoſe objects. Thus each refteQs a light upon the other; 20 
. from the joint ſtudy „it both, a realov2Hhie hope may be indulged, that improveme 
185 of Naval Science will be greatly accelerated in Great Britain. | 

_ . *—_— Art the above Warchouſe may be feen, Mr. NICHOLS's MACHINE for SOV 
7 . ING ACORNS in HEDGES, and alſo every Book that can be procured on 
| Im provement of Naval Archmectute, an the Sowing and Planung of Oaks, «c 
Wits, 


» d, 
8 6 
w 
Jay. 
5 0 
8 off | 
. A | | a 
.K COLLECTIO ; 
: | OF ; 
5 of FAT MD 
| ON | 
AVAL ARCHITECTURE. 
| P 
FOL EE 


PART THE SECOND. 


ee —— 


OF 


IN 


Arnd 


A 


COLLECTION 


OF 


PAFRYSI 


ON 


NAVAL ARCHITECTURE. 


S ORIGINALLY COMMUNICATED THROUGH THE CHANNEL 
OF THE : n 


EUROPEAN MAGAZINE ; 


= I WHICH PUBLICATION THE FURTHER COMMUNICATIONS ON THIS 
SUBJECT WILL BE CONTINUED, 


1 
— 


VO. L. IL 
PART THE SECOND. 


OO. onoococe GORE —— äw— 


L ON D O N: 


PRINTED POR THE PROPRIETORS OF THE EUROPEAN 
MAGAZINE ; 


WAND SOLD AT THEIR WAREHOUSE, vo. 32, CORNHILL; AND BY TH 
PRINCIPAL BOOKSELLERS IN GREAT-BRITAIN AND IRELAND. 


M,DCC,XCVILL. 


* 
N 
, * 
45 
+ 


* 
. 
nk. 
' * 
4 
„ 


\ 
1.8 
LM 
Wy 
Bi ; 


SE] 


I. 


SERIES OF ORIGINAL PAPERS 


GREAT NATIONAL SUBJECT, 
” | THE 


IMPROVEMENT OF THE ART OF SHIP-BUILDING. 


; = 


No. LII. i 


L RETROSPECTIVE VIEW takensf the GRADUAL PROGRESS f 
of the INDIAN and other ORIENTAL NATIONS in SHIP» | 


BUILDING; with STRICTURES on the FORM and EQUIPMENT 
of the ANCIENT V ESSELS. 


— —äœ—ç 
[From Mavrice's © InDian ANTIQUITIES,” Vol. VI. lately publiſbed.] | a 


THE great rivers of India, as well as the vaſt number of them, in- 
terſecting the country as they do in every poſſible direction, and 
many of them at certain ſeaſons of the year, like the Nile, overflowing 


their banks, and fertilizing the ſoil, muſt very early have had the ef- T8 
fect to make the Indians acquainted with the Art of Navigation, eſpe- : 
Gf cially as it was on the banks ef thoſe rivers, as well on account of 


E ſuperſtitious motives as for the convenience of inland commerce, that 
the firſt Indian cities were erected. Their firſt efforts in this way 
were, doubtleſs, confined to voyages up and down the Ganges and 
Indus, and their veſſels, probably, conſiſted of that kind of boats, 
made of great canes or reeds, or, as we call them, bamboos, which 
grow plentifully on the banks of the large rivers, and in the fens and 
marſhes of India, and with which, cloſely compacted together, and 
probably covered, like thoſe of the old Britons, with raw hides, ac- 
cording to Diodorus Siculus, the Indian monarch, whom the Greeks 
have recorded under the name of Staurobates, formed a fleet, to the 


number of four thouſand, to oppoſe- the fleet of Semiramis on the 5 
Indus*, In this engagement, however, the former was unſucceſsful z 
and the reaſon ſeems to have been (for I am- inclined, under certain 1 


limitations, to admit the fact of ſuch a battle having taken place, 
tough reported by the fabulous Cteſias), that the Aſſyrian ſovereign 
had engaged her Pheenician ſubjects, who were more expert mariners 


ban the Indians, to build that fleet, and direct its operations againſt 
ihe unpractiſed enemy. 


Sce Diod. Sic. lib, ii. p. gg, and Suidas ad Vocem Semitamis. 
' V OL, 1,—PA4ART V. B 


1 


Of the ſhips that compoſed this fleet, after all, no very magni; 
. cent idea can be formed, ſince it was built in detached pieces on 
| coaſt of Cyprus, Syria, and Phcenicia, and tranſported thence, « 
the backs of camels, to the Indus; and with reſpect to the reed-cof 
: ſtructed boats, covered with leather, ſo often mentioned above, aff 
belonging both to the old Britons and Indians, with whatever coi 
tempt we may look upon them, they were certainly the only o 
: made uſe of by all nations, except the adventurous maritime race i... 
; Phaenicia, during the early periods of the world. We have no «WM... 
"Foy count of any others being anciently uſed in the rivers of Ethiopi 
+ ping Egypt, and the Sabæan Arabia; and it is on this account Virgil a 
94 5 ſigns to Charon, the infernal ferryman, a boat made of materials 
the ſame kind: 


18 Gemuit ſub pondere cymba 
1 SuT1LIs. Eneid VI. 414. 
| In truth theſe boats themſelves were a great improvement on theſiq 
ple floats, compoſed of rafts bound together with thongs made of tif 
ſinews of animals, that formed the firſt tranſports. They were builf 
FF: Wt hollow to reſemble the canoes, which, conſiſting of the trunks ( 
a trees, excavated by fire, ſerved to convey the primitive race of me 
as the larger floats did their articles of barter. Hides, doubtlei 
49 hardened and prepared with great care, ſerved as a ſheathing to the 
me veſſels, and over all was probably ſpread a coat of roſin, or pite 
740 16 more firmly to ſecure them againſt the penetration of the water. Th 
141 Greeks, at leaſt, we know were accuſtomed to fortify the outfidet 
. their veſſels with pitch, mixed with roſin, which gave them a di 
8 appearance, and hence, in Homer, they are uniformly denominat 
N Or black. The Romans in ſucceeding ages improved on th 
practice, and ſet the firſt example to poſterity of ſheathing veſſels wi 
metal, though this fact is not generally known; but I ſhall preſent 
gy to the reader on the authority of Mr. Lock, who in his Hiſtory 
me Navigation, prefixed to Harris's Voyages, informs us as follow 
_ « Leo Baptiſti Alberti, in his Book of Architecture, lib. v. cap. 12, 
er © theſe words: But Trajan's ſhip having been weighed out of the Lil 
| of Riccio, at the very time while I was compiling this work, whe 
it had laid ſunk and neglected for above thirteen hundred years; 
w obſerved that the pine and cypreſs of it had laſted moſt remarkad' 
2 On the outiide, it was built with double planks, daubed over vi 
| - Greek pitch, caulked with linen rags, and over all a ſheet of | 
faſtened on with little copper nails. Raphael Volaterranus, in!“ 
Geography, ſays, this ſhip was weighed up by the order of Cadi 
. Proſpero Colonna. Here we have caulking and ſheathing togetil 
We above ſixteen hundred years ago; for I ſuppoſe no man can doi 
4 that the ſheet of lead nailed over the outſide with copper nails 
ſheathing, and that in great perfection, the copper nails being ul 
rather than iron, which, when once ruſted in water with the work 
of the ſhip, ſoon loſe their hold and drep out.“ 

A race conſtantly reſiding on the banks of rivers, who W 
poſſeſſed of ſuch vaſt extent of ſea-coaſt, and who, probably, 
part, ſupported themſelves by fiſhing, could not fail of oblervi 
both in what manner and with what agility the tenants of the _ 

ev elem 


(-4. 7 


WI cment urged their way through that element. The remark of 
Pliny, therefore, that their fins ſuggeſted to them the firſt notion of oars, 
Ind the tails of birds, with which they viewed them direct their 
int through the pathleſs air, the uſe of the helm *, is founded in 
eſon and probability. The attempt to collect the aid of the winds, 
Wy expanding a ſail, to accelerate their progreſs on rivers, and in 
reeks, muſt, at firſt, have proved a hazardous, and, in many 
Wi ftances, a fatal experiment. But, in this inſtance, the ſame ana- 

ogical deductions operated upon them' as in the former, and from 

blerving how the feathered tribes, by expanding their wings, and 

atching the full gale, were borne along through the fields of ether, 
Whey learned to give the ſame aid to their ſhips gliding through the 
Fickleſs water. The reſemblance of a ſhip with ſails to monſtrous 
irds, with their pinions extended, infected the minds of all the an- 
ent poets and mythologiſts, and in this fancy we find the origin of 
Il the fables relative to griffins and hippo-griffins, to the winged 
ragons of Triptolemus, and the flying ſteed Pegaſus, the offspring 
Neptune: theſe were only ſhips with out-ſpread ſails, in which the 


1e ſin 
of t 
e bul 


nks Waring adventurers ſailed on their reſpective expeditions, and aſtoniſned 
f met y their naval exploits an ignorant and credulous age. 

_ ln the infancy of navigation, indeed, no ſhips had more than one 
O tet 


aſt and one large fail; but convenience, added to increaſing expe- 
ence, brought into uſe a variety of both, whoſe reſpective names 
re recorded by Scheffer , but which need not be recapitulated in 
lis place. 

In the progreſs of this inveſtigation hitherto, the extreme remote- 
eſs of the æra, reaching up to the birth of man and the dawn of 
tence, has prevented any attempt to fix the preciſe period in chro- 
ological hiſtory to which the different improvements in nautical 
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thidet 
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reſent jence, Civil and military, belonged. But ſince, by ſome authors 
ſtory WS repute, the fleet of Semiramis has been conſidered as the firſt naval 
ollowWMort, and it is certainly one of the earlieſt recorded on the page of 
. 12, iltory, it becomes neceſſary to ſtate, with as much certainty as we 
he Lu y be able, that period. And here we cannot conceal our ſuſpicion, 
„wich et the æra aſſigned to that invaſion, in Uſher's Chronology, is 
jenny uch too low in the annals of the world ; and the miſtake has, pro- 
arkad'i ably, ariſen from there having flouriſhed ſeveral Aſſyrian ſovereigns 
er uin vo bore that celebrated name. According to that chronologer, this 
of 18 cmorable event took place about the twelve hundredth year before 
„ in ori, which approaches very near the period affigned, by Sir Wil- 
Carol em Jones, to the collecting into a regular code the Inſtitutes of 
togeußglenu. But thoſe Inſtitutes repreſent the Indians as a nation already 
n dos ell {killed in maritime affairs, and report caſes adjudged relating to 
ails WW ventures at ſea, On that account, the more ancient date ſeems to 


ing e to be preferred, which places the event back five centuries nearer 
work e flood, In truth, the Argonauts had performed their celebrated 
Expedition half a century before the firſt-mentionedz a, ana ta e 


bred, tojan war had already proved the occaſion of bringing out the moſt 
COL 

öbſewi Plinit Nat, Hiſt, lib. xii. p. 551. + Schefferus de Militia Navale, lib. ii. cap. 2. 
e wat! MY formi- 
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formidable collective fleet that had yet ſailed upon the ocean; conſiſt. 


ing of near welve hundred fail, of all ſhape and dimenfions ; th 


it muſt be owned thoſe who navigated them exhibited but lit: le dex 


terity in nautical concerns; advaueing very * in their progreſ;, ff 
0 


and never daring to venture far from the ſhore. Se ſoſt is, too, it ſhould 
be remembered, that Seſoſtris who is ſaid to have flouriſhed abo 
1600 years before Chriſt. had long previous to this period, if Dodo. 
rus Siculus * may be credited, built, on the Red Sea, a fleet of fou 


hundred ſhips, for the purpoſe of conquering the maritime regions of ff 


Africa, and ſubjugating India. The immenſe veſſel, alſo, of cedar, 


two hundred and eighty cubits in length, decorated with golden or. 


paments on the outſide, and beautified with filver within, which the 
ſame Prince dedicated to Oſiris, ſuppoſing there to be any baſis for 
the ſlory, argues no mean proficiency in naval archieQure, by a race 
whole ſuperſtitious notions rendered them in general hoſtile to mn. 


rine enterprizes. It was the invariable aim of this Monarch, through 
Wexcr 


a long and glorious reign, to conquer the violent ay:rſton of thr old 
Egyptians towards engaging in ſea-concerns ; and he ſo far pr vailed 
as to eſtabliſh among them an order of mariners. Theſe vait under- 
takings, however, were certainly above the {kill of a people only 
beginning to cultivate nautical ſcience, and we are irreſiſtibly led in 
this inſtance, alſo, to conclude, that, in carrying them on, they had 
the aid of thoſe Phœnicians who inhabited Iduuza and the regions 
of the Mediterranean coaſt neareſt Egypt. 

In the courſe of ages, and in the prog reſs of ſcience, the Indian; 
_ by experience to provide veſſels dapted to war as well as do- 
me 
either by exerting their own lively inventive genius, or by copyiny 
the Phoenician models, would ſoon learn to fabricate veſſels capable 
of ſtemming the ſtormy billows of even the Arabian Gulph, the utmol 


limit of their maritime excurſions ſouthward. For ſhips of ſuperior 


magnitude, ſtrength, and burthen, they certainly did not want in the 
extenſive foreſts of India abundant materials, eſpecially in thok 
which bordered on the rivers Hydaſpes and Indus, and from which 
Alexander, in later ages, cut down the immenſe quantity of timber 


neceſſary to build the fleet of above two thouſand fail, in which Nea-Wſ 


chus performed his celebrated voyage through the Perſian Gulph, 
and up the Tigris, into Meſopotamia. 

Concerning the exact ſhape of thoſe ancient veſſels, it is impoſſible 
to write with any certainty ; but it will probably excite in he modem 
mariner no ſmall degree of ſurpriſe, to-be informed of a circumſtance, 
which, however, is confirmed by the unanimous voice of claflica 


antiquity, that the firſt veſſols fabricated by the human race were af 


a round form; and Bochart contends, that the ſhip Argo, being tht 
firſt long ſhip ever uſed on the ocean, was thus denominated from 


Arco, a Phaiician word, ſignifying loug t The fame author is: 


forms us, that the navy of Tyre confitted of two ſorts of veſlcis, 
the one being round ſhips, which they denominated Gauli, the other 


© Diod, Sic. id. i. p. 51, 52, + Bocharti Sacr, Geograph. p. 819. 


ic uſe, would naturally improve in the art of ſhip-building, ant * 
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lt. Nong ſhips, or galleys, which they termed Triremes, or ſhips of 

vob rer banks of oars, ſuppoſed to be of their invention. Of theſe, in 

der attle, they placed the long veſſels in the centre, while the round 

res, eſſels formed the wings of the fleet. In truth, the firſt ſhips were 
ou ilt round, or rather ova], becauſe they were intended merely as. 
bo ranſport-veſſels and ſhips of burthen, and that form allowed ampler 
'0d0. pace for the ſtowage of proviſions and thoſe curious mercantile com- 
fo Fr oditics which were the objects of mutual barter between the inhabi- 
ns of nts of Oriental countries. The tranſport veſſels were generally 
owed along the great rivers with cords, as is the caſe at preſent in 

| or- not countries where there flouriſhes any conſiderable inland naviga- 

- the ion; the ſhips of burden were chiefly managed by fails, while thoſu 
ff war, for the convenience of more ſwiftly tacking about during an 
ra ngagement, and approaching an enemy on the weakeſt fide, were 
ma encrally rowed with oars. Not that theſe latter were wholly deſti- 

ougb ute of ſails, but in that infancy of navigation, when men were leſs 
- ol extrous in the uſe of ſails than oars, the former were often an in- 
ailed umbrance, and ſometimes, in tempeſtuous weather, or on a boiſter- 
1der- Wis ſea, were even the occaſion of diſaſter and def:at. The Indians, 
only yhoſe obſtinate adherence to old cuſtoms and maxims, however wrong 


ed nid ridiculous, has been more than once animadverted upon, have; 
/ hal ot probably ſo far deviated from the maxims of their anceſtors in 
ziom p- building, but that we may perceive. in the preſent form of the 

unks that traffic along the coaſt of the Peninſula and the neighbour- 
ans, ng ports of the Indian Ocean, which are huge unſightly tabries, 
do- moſt as broad as they are long, à tolerable ſpecimen of their ancient 


ani venner, and they are evidently built in the ſtyle of ſhips intended, by 
ying beir capacious hold, to carry conſiderable quantities of ſtores, 


pabe 

mol — 

zerior i 

n the No. LIII. 

bee N the latter end of March an Experiment was tried, under the in- 
== |! ſpection of the Maſter Intendant at Chatham, ef the Kent Ambi- 
lea BF gater *, a veſſel of about 200 tons, built on a projection of Earl 


W::nhopr, commanded by Capt. Leard, of the Royal Navy, againit 
k new-built Fir Brig called the Racoon, of zog tons, commanded by 
Me RE 2P'- Lloyd, from the Downs to Portſmouth, and back to the 


der Ss; Winds and Weather various: and we underſtand the Kent 1 
ance. ad greatly the advantage in failing to Windward, when it blew 0 
Mica Fs in a fea, and that the worked remarkably well in all caies, A 
re d The Kent draws ſeven feet water, and the Racoon thirteen. l 
ge We hope to have the pleaſure to gratify the Public with the Cer- 4 
from WMificates as well as Draft, and other particulars, as delivered to N 


r in. the Navy Board; who, we underitand have releaſed Lord Stanhope 
flcls rom the bond he entered into on this occaſion, 


* Her tonnage may be meaſured to a certainty, as ſhe is a mathematical 


? ure, but not by the erroneous rule uſed in general, 
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LETTER from GABRIEL SNODGRASS, Ejq. to the Right Hu, 

HENRY DUNDAS, Preſident of the Board of Commiſſioners for th 
1 4 A fairs of India, one of His Majeſty's Principal Secretaries of Stat, 
4-434 ec. Sc. and to the Hon. the CHAIRMAN, the DEPUTY CHAIR.G 
1 MAN, and COURT of DIRECTORS of the EAST IVD 
os COMPANY, on the MODE of IMPROVING the NAVY o 
__ GREAT BRITAIN: To which is added an APPENDIX. 


13 To the Right Honourable HENRY DUN DAS, Preſident of the WF 
5 Board of Commiſſioners for the Affairs of India, one of Hil 


MA] ESTHv's Principal Secretaries of State, &c. &c. &c. and 


aas 
an To the Honourable the CHAIRMAN, the DEFPUTrY CHAIRMAN 
WH» and the CouRrT or DIRECTORS of the Eajt-Inaia Company, 
os GENTLEMEN, 

1010 I AM ſenſibly flattered by your permiſſion to dedicate to you the 
Mg reſult of the experience which 1 have acquired in a ſeries of yen 
wn in the Company's tervice. It is a reward of which an honeſt ma 
ME may be fairly proud—the approbation of his fervices, by thoſe who il 
"RW are the belt able to appreciate their value. | 
7 Wh | While an attention to my duty produced improvements in the i 
N building and repairing of the Company's ſhips, 1 could not but feel 
gy. an anxiety to extend tioſe improvements to the Navy; in conſequence, i 
(ik my ſtrenuous endeavours have not been wanting to afford to my 
Ah ; countrymen, in the fulleſt extent, what J conceived to be advantages Wl 
et material to Great Britain. 

Li It the arguments [ uſe ia ſupport of theſe opinions be too deſultory, i 
Td and if J expreſs myſelf in a ſtyle not ſufficiently. poliſhed, 1am per 
R fuaded you will pardon theſe faults. I impute blame to no individual; 
* 


I mean not to offend; if I ſpeak truth you will approve it out ap- 
. probation, and that of my Country, is all I deſire. | 
0 In the firſt place, I take the liberty of aſſerting (and from exper: 
ts ence), that the Eaſt India Company's ſhips, as now conſtructed, att 
the firſt and ſafeſt ſhips in Europe. In ſupport of the aſſertion which 
I have made in favour of the conſtruction of thoſe ſhips, I beg lean i 
to ſubnit in the Appendix (No. VII.) a liſt of the number of ſhip 
1 built and repaired under my inſpection, from the year 1757 to 170% 
. making in all 989, of which (as will appear by the ſaid paper) ther! 


* was only one, the Earl of Chatham, which was ſuppoſed to have Wi and 
ome foundered. If. the improvements adopted in thoſe ſhips were extended Is h 
Pr to the Navy, much labour and expence would be ſaved to the nation. fer 
N Upo 
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Upon that idea the following remarks are founded; but, before 

4 proceed to enumerate the particular circumſtances which render the 

Company's ſhips ſuperior to our ſhips of war, I muſt be permitted to 

Wemark, with deference to the opinions of the perſons employed by 

32vernment in the department of ſhip-building, that radical errors 
ppear to prevail reſpecting the article of timber. 

In the firſt place, a much greater quantity of rough timber than 
Hi. Win be neceſſary is kept in ſtore; for I muſt «contend that a ſtock 
r uffcient for one year's conſumption would equally ſerve the pur- 
at, poſes to which it is at preſent applied in any of his Majeſty's dock- 

yards. 

_ = No ſhip was ever yet built entirely with timber that had laid to 
Don three years, two years, or even one year; conſequently, that 
Part of the ſhip which was formed of the moſt unſeaſoned wood muſt 
We expected to decay firſt, and thus a progreſſive decay in the ſeveral 
Wparts of the ſhip, ſubjects her to the neceſſity of continual Repairs, at 
F the an immenſe expence, and to the detriment of the ſervice. 
zA ſecond error is in the preparation of timber for ſervice ; upon this 
d and upon the other point above mentioned, I cannot ſubmit better 

nformation than what is contained in my anſwers to queſtions put 
[AN Sto me by the Commiſſioners of the Land Revenue, in the year I791 
fe (Appendix No. II.), which are publiſhed in their Eleventh Report to 

he Houſe of Commons. 

l there recommended that Government ſhould always have twenty or 
| the WWhirty ſail of line-of-battle {hips conſtantly on the ſtocks, to be built 
year y contract, and to ſtand to ſeaſon under cover (as is deſcribed in my 
man {Wn (wer to the thirty-fifth queſtion) by which means the ſhips would 
who Walt from eighteen to twenty years, inſtead of only eleven years and 

free quarters, which is ſaid by the Navy Board to be the average 
n the WW uration of ſhips of the preſent Navy. 


t feel Indeed, I hope I ſhall be forgiven in requeſting particular attention 
ence, to thoſe anſwers, as containing, in my humble opinion, ſuggeſtions 
> my WW hich, if carried into execution, would be the means of reducing, 
tage rot only the conſumption of oak timber, but allo the expence of 


Wilding and repairing ſhips in the Navy, by at leaft one-half. My 
tory, Mepinions {till continue the ſame as thoſe which I then expreſſed. 


per- No ſhip ſhould ever have what is called a thorough repair, or any. 


dual; nens ſhifted 3 inſtead of this, their bottoms and upper works ſhould 
r ap- e doubled with three-inch oak plank, from keel to gunwale, and 

ftrengthened with iron knees, ſtandards, and even with iron ryders, 
;peri- WP! necefiary ; all which might be done at a ſmall expence ; and ſhips 
„ ace o repaired would be ſtronger and ſafer, and be able to keep the ſeas 


WW 0n2cr, in the worſt weather, than any new fhips in his Majeſty's 
| Navy, 


ſhips This meaſure would be the means of ſaving great quantities of 
1794 WP able ſtraight and crooked (commonly called compaſs) oak timber, 
ther N vhich otherwiſe muſt be expended by giving ſhips thorough repairs z 
_ di ſhould be more eſpecially adopted with reſpe& to ſuch ſhips 
end 


aendix No. III.), than which nothing can poſſibly be more extrava- 
gant 


have their top- ſides of the abſurd old faſhion of tumbling in (Ap- 


were, particularly in ſmall ſhips of the Navy, many of which; 
cannot doubt, were loſt from the ſea having carried away their py*' 


$8} 


E and ridiculous, as many of the timbers muſt be much weaken 
by being cut acroſs the grain; and ſuch ſhips as have had à ſecooi; 
"thorough repair, muſt alſo be further weakened, as the timbers u 
always conſiderably reduced in the moulding way on each rei 
and thoſe timbers are originally much too flight ; on the conti 
great advantages would be derived from having little or no tumb 
home to the ſides, as it gives more room upon deck, a greater ſpre 
to the ſhrouds, additional ſecurity to the maſts, makes the f 
ſtiffer, a much better ſea boat, and, in every reſpeCt, ſafer, 'Rrongy 
and better. | 

As all ſhips of the Navy are every way deficient of iron to ſtreng Mall! 
and connect the ſides and beams together, they ſhould be built v tbe 
diagonal braces (Appendix No. II.), as deſcribed by me in the a por 
ſaid Eleventh Report, and with the knees, ſtandards, breaſt-hoo [ 
and crutches of iron, it being obviouſly impoſſible, 3 mem bee. 


it 


to make a ſhip equally ſtrong with wooden knees, &c. The iron n 

be made to any ſize, ſtrength, and length, ſo as to admit of as bis 

additional bolts as may be judged neceſſary. = / 
It is upwards of twenty-four years ſince I firſt introduced in tothe 


Eaſt-India Company's ſhipping the mode of faſtening on the out M 
and infide plank with bolts, and leaving the tree-nail holes open the 


air until the ſhips were nearly finiſhed and ready for caulking, H 


has been, and is now univerſally acknowledged to be the beſt mei me: 
of ſeaſoning the timbers and plank of any yet adopted. Butalthoy E 
this is a matter of ſo much importance to the preſervation of the ſii en 
of the Navy, it has not been practiſed in his Majeſty's dock nd 


nor have I ever heard of its being introduced into any contract Meth. 
building ſhips of war in the Merchants” 2 ä W | 
It is more than ſeventeen years ſince I brought into uſe, for l 


Eaſt India ſhips, round-headed rudders, requiring no rudder-cogly"<:: 
Experience taught me how dangerous the old faſhioned © rudder-coiiyſ- 0: 


der-coat. WM 

The round-headed rudders are now univerſally acknowledged toy” 
much ſuperior, in every reſpect, to the ſquare-headed rudders of the! 
ſhips of the Navy; and I am very anxious that theſeſhould be int vent 


duced into all ſhips to be built in the King's yards, and provided . Ir 
in the contracts made, in future, for ſhips of war to be built in M 
cbants' yards. ſion 


About twenty-ſeven years ago I alſo introduced four -in A 
bottoms to ſhips for the Eaſt-India Company's Service, init Con 
of three-inch bottoms ; and there are ſhips of leſs than ſix hungen 
tons burthen, built for that ſervice, with four-inch bottoms, <<<! 
with ſheathing of three-fourths of an inch thick, and copper 
uſual ; whilſt, on the contrary, there have been frigates of a tl 
ſand tons burthen, lately built for Government in Merchant's yi 
with three-inch bottoms, and a ſhip of eight hundred tons with 1 
bottom only three inches thick; and there are fthips of ſeventy" 
guns, now building ia thoſe yards, of eighteen hundred tons bum 
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en ith not more than four-inch bottems ; which ſhips, I preſume, are 
ſech intended to go to fea, as uſual, without any wood ſheathing. 
It appears to me that continuing the practice of thin bottoms tends 
to riſk the loſs of the ſhips and the lives of his Majeſty's ſubjects, 

ore cſpecially if fir be taken inſtead of Engliſh, Quebec, or Eaſt- 
Wc ountry 02k-plank, which may always be procured. In my opinion, 
no ſhips of four hundred tons and upwards ſhould have leſs than a 
bottom of four inch oak plank ;—all ſhips of the Navy, of eight hun- 
red tons and upwards, ſhould have not leſs than five-inch plank ;— 
Wi e-of-battle ſhips ſhould have bottoms at leaſt ſix inches thick and 
all ſhips ſhould have the addition of wood ſheathing. The thickneſs of 
the inſide plank of thoſe ſhips may then generally be reduced in pro- 
Wrortion. 
; t is many years ſince the keels of all the Eaſt-India ſhips have 
Wbcen rabbitted in the middle, which is certainly ſafer and better than 
Whaving the rabbit on the upper edge, as is the practice in the ſhips of 
bis Majeſty's Navy at this time. 

= About twenty-ſix years ſince, I had the capſtands to the ſhips in 
the Company's ſervice fitted with an iron ſpindle, paul- head, and 
Wcatch-pauls. This has ever fince been allowed effectually to prevent 
Ithe people from being thrown from the bars, which, is well-known, 
ls trequently happened on board of his Majeſty's ſhips, and whereby 

nen lives have been loſt, and great numbers crippled. 

Every old capſtand in the King's ſhips ſhould be fitted with an 
iron ſpindle and catch-pauls, which may be done in a ſhort time, 

nd at a very moderate expence, compared with the great ſafety and 
cher advantages that mult attend this improvement. 

WW | have made it a practice, for many years, to add iron knees under 
for che beams to all old ſhips in the Company's ſervice; and, of late 
er- cars, to ſuch ſhips as have made three voyages, I have frequently 
ler- added an iron knee under every beam of the lower and middle decks, 
which, rom the fore-maſt to the mizen-maſt, where there has not been a 
cir u andard. If his Majeſty's ſhip the Centaur (although French-built) 

and others that have foundered at ſea, had been fitted in this manner, 
red o would have prevented their ſides from ſeparating from the ends of 


rs of their beams, and conſequently miglit, in all probability, have pre- 
be in cntd thoſe ſhips from foundering. : 
ided Indeed, I am perſuaded that the loſs of moſt of the ſhips of war 


in Ml and even merchant ſhips that have foundered at ſea, has been occa - 
loned by their having been inſufficient in point of ſtrength, 

Four-inllls After having ſtated, in my anſwers to the queſtions put to me by the 
in Comm ifioners of the Land Revenue in the year 1791, every altera- 
hund don | then thought neceſſary to be made in future, ſo as to prevent 
oms, Mccidents of that kind, even in the worſt weather, I cannot but ſin- 
pere cerely regret that my remarks have not been attended to. I feel this 
Fa tie more when I conſider the frequent loſſes of the King's ſhips, par- 
it's cularly the very recent cataſtrophe of his Mzjefty's ſhip Leda, when 
W (45 it 15 aid) only ſeven of the whole crew were ſaved | 

Out of the great number of ſhips that have been loſt from getting 
on thore or ſtriking on the rocks, there can be no doubt many of 
Vor. 11,—ParT v. C chem 
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them might have been ſaved if their bottoms had been thicker whe 
originally built, and the old ſhips doubled with three-inch oak plank 
when they required conſiderable repairs. 

Whenever a ſhip is loſt at ſea, a ſtrict inquiry ought always to be 


made of the ſurvivors as to every particular, in order that the ca 


of ſuch loſs may be aſcertained :—the reſult of ſuch inquiry ſhould he 
made as public as poſſible to the eye of obſervation, 
The great number of King's {hips, of all rates, which have foun- 
dered at ſea, and the number of lives that have been loſt in conke- 
quence, are ſtriking proofs that thoſe ſhips were not conſtructed, in 
all reſpects, as they might have been, ſo as to encounter the mob 
ſevere ſtorm. I am fully convinced that all ſhips may be fo con- 
ſtructed, and I preſume I have pointed out, in the different parts d 
this publication, effectual means for the purpoſe. 
I fincerely hope that this will attract the attention of Government 
and alſo induce profeſſional men to make ſuch further obſervations a 
building, conſtructing, and repairing ſhips for the Navy of Gret 
Britain, as may prevent the like dreadful conſequences in future, 
The principal cauſes of theſe misfortunes, in caſe of ſudden vis 
lent ſtorms, or the ſhips broaching too, appear to me as follows, vn 
In the firſt place, the deep waiſt in thoſe ſhips, and more eſpecial) 


in the frigates and floops of war, which occaſions them to ſhin 


great deal of water on the main- deck. 
Secondly, the ballaſt, water, and every thing in the hold, ſhiftin 


and falling to leeward, from want of ſhifting boards and the pillzn 


not being properly ſecured to prevent the ſame, whereby the ſhips x 
liable to become water-logged, and thus, before the hatches are (ul 
ficien:ly ſecured, they may. fill and founder. 

Captain Inglefield's narrative of the loſs of the Centaur of ſeventy: 
four guns, will clearly evince that not only ſmall ſhips, but all ſhip 
of war, however large, ſhould have ſhifting boards in the hold, an 
the pillars better ſecured ; and as a farther ſccurity from the gun 
doing damage, in caſe of their breaking looſe, I recommend ſubſta 
tial comings to all the hatch-ways, at leaſt two feet above the deck 
alſo thick pieces of cak in mid-ſhips, between the hatch-ways, e 
down upon the beams, equally well ſecured and of the ſame heigit 
above the deck as the comings, which muſt prevent the guns fre 
going further to leeward, 

The ſterns of ſhips of war ſhould have little or no rake, in ordert 
give an opportunity of fighting a greater number of ſtern chaſe-gun 
which cannot be done with ſafety where the ſterns have a great ove 


| hanging, as is the caſe with the ſhips of his Majeſty's Navy. Then 


ſhould be ſtrong dead-lights to their ſtern windows, and no quart" 
galleries, which are not only unneceſſary in thoſe ſhips, as when the 
are Cloſe hauled, they very much impede their ſailing, but are al 
dangerous (particularly in ſmall ſhips) in caſe of the galleries bei 
carried away; neither ſhould there be any ſcuttles through the fd 


or their tillars under the gun decks of any ſhip; there ſhould 'ij8 


whole ports inſtead of half ports between decks, and no line-of- ball 
ſhips ſhouid work their cables on the lower deck. 1. 
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rica, and J am perſuaded that I am rendering a ſervice to the com- 


ads with oaks, as I recommended in a report to an Open Commit- 


Dies for line-of-battle ſhips as would anſwer equally well for 
Trade in times of peace, and ſuch ſhips may be lent out to be em- 


Peaſure would not only fave an immenſe conſumption of oak t:mber, 


Pips from rotting in the harbours, buc would alſo fave the Public 


rom them but their magnitude; they are, in other reſpects, much 


(51. 


1 am confident if all ſhips had firm and fluſh upper decks, 
a place of deep waiſts (as I recommended in my anſwers in the 


Fear 1791, before-mentioned) they would be far ſuperior, not only 
chips of war, but alſo in point of ſafety, as it would then be 
moſt impoſſible (except through great negle&) for any ſhip to 


under in deep water, even in the heavieſt ſeas or the moſt ſevere 
| feel myſeif fo deeply intereſted in this ſubject, that I muſt 
ake the liberty of referring to Steel's Lift of ſhips * loſt or foundered 


unity by pointing out what I am certain would prevent thoſe fatal | 
onſequences in future. 


In addition to the above ſuggeſtions, which come more particularly 


Pithin the proſeſſed object of this addreſs, allow me, Honourable 


ts oi Pirs, to {ſubmit the following ideas to your conſideration. 


As it is apprehended there may be a want of oak timber in this 
ountry, I preſume it is now time that Government ſhould give or- 
ers to plant and encloſe every part of the King's foreſts and waſte 


ce of the Houle of Commons, printed in the year 1771. 

[| would further recommend that, whenever a peace ſhall take place, 
|| thoſe ſhips that were contracted for, or built for the Eaſt-India 
'ompany's ſervice, and purchaſed by Government, ſhould be returned 
o be employed in that ſervice again, which would be the means of 
aving a great quantity of oak timber, | 

am confident that the Surveyors of the Navy may form ſuch bo- 


loyed in the Eaſt-India Company's ſervice as merchant ſhips, This 
ive further time for improving the King's foreſts, and prevent the 


he uſual expence of repairs, and they may be returned to Govern» 
ent when required. 
In my opinion, a great deal too much has been ſaid in favour of 
F r-1ch ſhips, I cannot myſelf fee any thing worthy of being copied 


iferior to Britiſh ſhips of war, being ſlighter ana weaker, in general 
more water, and they likewiſe commonly exceed the old ſhips 
{ the pretent Navy in the abſurd tumble-home of their topſides. It 
Puſt appear very extraordinary, that there are ſeveral line-of-battle 
ps and large frigates now building for Government from draughts, 
ovied from thoſe ridiculous ſhips. | 
Mich reſpe& to theſe humble ideas on the foregoing and other 
atters relating to ſhips of the Navy, and of ſhipping in general, 
med from long experience in that line, and which are more fully 
ated in my anſwers in the eleventh report before-mentioned, it does 
ot become me to ſay why my plans were not thought worthy of 
option; but I owe to myſelf to explain to you, Gentlemen, upon 


+ Appendix, No, III, 
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| Whoſe good opinion I ſet ſo high a value, that I have left no prope | 


means untried, from time to time, to impreſs on thoſe who ſuperin. 
tended the Naval department of England, conſiderations which, as 2 
Engliſhman, I thought it my duty to ſubmit to them. 


May I be permitted to add, that a principal inducement for troub- 


Jing you with this Addreſs is that, under your auſpices, the conſider. 
ations contained in it may challenge a degree of attention, which, x 
the ſuggeſtions of an humble individual, they could not otheryiſ 
claim. 


I have the honour to be, very reſpectfully, 
GENTLEMEN, 
Your moſt obedient and 
Faithful humble Servant, 
GAB. SNODGRASS, 


Eaft- India-Houje, 
the gth Neventer, 1796. 
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No. I. A liſt of Britiſh ſhips of war, loſt or foundered, fron 
1775 to 1784, extracted from a book publiſhed þ 
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erin. APPENDIX, No. I. 
a8 an 
_— Liſt of Britiſh Ships of War, loſt or foundered, from 1775 
de. WY 0 1784, extracted from a Book publiſhed by STEEL in 
b, 3 the Year 1785. 
rwilt 
urpoſcd No. | | 
No. of | of $hips' Names. Where Loſt, &c. 
Men, Guns. 
120 16 [Falcon - - = jFoundered on the coaſt of Ame- 
_ K ; crew periſhed. 
| ittonear Bermudas, with the erew 
120 18 e 3 of the Cerberus on err in addi- 
1800 28 Cerderus tion to her. on crew, all periſhed. 
120 18 Pomona - ¶Loſt in the Weſt-Indies, crew periſhed. 
120 18 [Ferret - - Ditto Ditto - =—= ditto 
220] 32 Repulſe + Ditto in North America, — ditto: 
* 120 20 |Veital - - = [Ditto on che Newfoundland ſta- 
ay „ 
ö 1200 16 Pegaſus - - eo [Ditto on ditto, = - ditto 
| ic 12 Sprightly 1 Ditto at Guernſey, - dvitto 
ners d 120 16 [Swallow - - = [Ditto coming from the Cape of 
report, Good Hope, - - ditto 
ietv oi 110 14 Diſpatch - - - Ditto in North America, — ditto 
120 20 Nenn Ditto near Halifax, - ditto 
creed 600! 74 Thunderer - Ditto in the Weſt-Indies, —ditto 
wy 250 42 La Blanche Ditto ditto - ditto 
{i 1800 28 Laurel - 2 Ditto : ditto, . ditto 
181 28 Shark - - - {Ditto in North America, < ditto 
f 12c| is [Rover - Ditto (don't mention where) ditto 
d. 111414 Barbadoes -- |Dit:o in the Weſt- Indies ditto 
he In- 110 14 Camelion E Ditto ditto, —dttto 
Ce 10 Victor (brio) - itto ditto, - «ditto 
y's le 15} 16 [Delight '- - - Ditto on her paſſage to North 
i fad America, - - ditto 
l bc 14 Pheaſant (cutter ) Ditto going convoy to Guernſey ditto l 
* 10G) 8 | Fhunderer (bomb) Ditto in the Britith Channel, ditto I 
pecun ccc 64 sterling Caſtle - Ditto in the Weſt-Indies, crew 1 
| « — chiefiy ditto q 
180% 28 Andromeda = |Ditto ditto ditto 1 
1200 16 |Beaver's Prize - Ditto ditto ditto | 
bor| 74 Centaur - - - |Foundered coming from Ja- 1 
ESL | maic, - = only 12 ſaved ; 


4860 Total. 


No 


4 


14) 


No mention of the crew of the following ſhips, whether any wen 


faved or not, but I preſume tha may be aſcertained from tl 
books at the Navy Office. 


Suppoſed 


No. of 
Men- 


— — 


180 
120 


350 
160 


850 
600 
180 
350 


No. 
of 


Suns. 


26 
16 
50 
24 
104 


Solebay * 6.6 


Ships' Names. 


Earl of Bute 4 
Cupid 5 
Leviathan 8 


* 


Where loſt, &c. 


— —— — 
—— 


Foundered in the gulph of Flori 


Ditto off Newfoundland. 


Ditto coming from Jamaica. 


Penelope 


Ville de Paris 


Glorieux 3 
Hinchinbrook — 
. 


Liverpool — 6 
Syren 5 


Arethuſa „„ 
Grampus a 


Tortoiſe 


eb. < = - | 
9pY „„ 


„ mm: ow 
Viper a 
B = -:- | 
Sartine "EO 
le 
Scarborough — 
oe -  < - 
Endeavour 
[Incendiary — 
ſip) 

Greyhound = = 
Pelican = 
Syren 1 
Hope - - - = 
Duchs. Cumberland 
Nace-horſe 
Rattle-Snake — 
Santa Monica 


Repulſe ( Cuiter) 
Placentia [Brig 


Ditto in the Weſt-Indies. 

Suppoſed to have foundered comin 
from Jamaica. 

Ditto ditto 

Foundered at Jamaica, 

Suppoſcd to be loſt on her paſſig 
to the Eaſt-Indies. 

Loſt at the iſland of Scaterie. 

Ditto in Jamaica bay. 

Ditto off Point Judith near Rho 
Iſland. | 

Ditto off Uſhant. 


Ditto near Newfoundland. 


ditto, 


Ditto near New York, 

Ditto at Newfoundland, 

Ditto in Florida. 

Ditto in the gulf of St. Lawrence, 
Ditto in the Weſt-Indies. 

Ditto in the Eaſt-Indies. 

Ditto in the Weſt-Indies. 

Ditto ditto 

Ditto at the mouth of the Elbe. 
Ditto at Jamaica. 


Ditto near the Iſle of Wight, 


Ditto near Deal. 

Ditto at Jamaica. 

Ditto upon the coaſt of Suſſex. 

Ditto off Savannah. 

Ditto off Newfoundland. 

Ditto off Beachy Head. 

Ditto off the Ifland Trinidada. 

Ditto off T ortola. 

Ditto off Nevis. 

Ditto off Yarmouth. 

Ditto off Newfoundland. 

Ditto off the Start Point, comic; 
from the Eaſt-Indies. 


Ditto in the hurricane at Jamaica, 


Crocodile - 
Antelope 
Duke of Rutland | 
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con ſequence of the extenſion of tillage 
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APPENDIX, No. II. 


tracts from the eleventh report of the Commiſſioners of 
the Land Revenue, and of the appendix to that report. 


(Paze 26.) The Commiffioners of the Navy, in anſwer to our 
ng! iries concerning the duration of thips of war, gives as their 
bpinion, that ſhips built in the dock yards laſt, on an average, 


| hoon hfteen years, and thoſe built by contract, in the merchants? 


ads, about ten years. This difference they impute, among other 
ales, to the timber uſed in the dock yards being better ſeaſoned, 


Dad the ſhips a longer time in building, which latt circumſtance 


lone contributes greatly to their duration. The merchant builders 


BK employed to build ſhips of war only in cates of emergency, are 


fren, from the urgency of the ſervice, preſſed by the Navy Board to 
om alas them in a ſhorter time than is ſpecified in the contract; 
„not having a ſufficient ſtock of timber en hand, they are 
blized, at a ſhort notice, to provide what is wanted, and to work 
up before the juices are ſuſhcicntly exhauſted to render it fit for 
Is 
le this opinion of the Commiſſioners of the Navy be well founded 
end no perſons can have better opportuninies of judging of this mat- 


ind 


8 


it fohows, that as the tonnage of the ſhips built by contr.ct, or 


urchafed during the preſent reign, amounts to 256,656 tons, and of 


Bete built in the dock yards to only 131,852 tons, the medium Cu- 


ation of he ſhips which compoſe he preſent Navy, taken one with 


Dnother, is only about cleven years and three quarters. 


E very addition to the duration of ſhips being 3 a propor- 


Ponal taving of timber, if means could be de viſed to make ſhips of 


ar laſt eighteen years, one-third part of the prefent conſumption 
i timber tor the Navy would be ſaved ; and inſtead of 50,000 loads 
ing neceſfary for the annual ſupply, 33,333 loads would be ſuf- 

ent. 

0 Page 32.) It appears, from the anſwers of Mr. Snodgraſs, that, 
the ſhi os built for the Eaſt-India Company, iron knees have, for 
any Vents; been uſed inſtead of oak, and are found to anſwer bet- 
r than oak, being lighter, cheaper, and ſtronger. They have alſo 
een ado pied in the conſtruction of {hips of war in France, for a 
at while pait ; and it ſcems extraordinary that, notwithfianding 

«© apprehenſions of a ſcarcity of oak timber in this country and 
nah the difficulty of procuring knees has been ſuch as to induce 
he Navy Board to make trial of cheſnut and aſh, yet iron has been 
cry little uſed in the conſtruction of ours. It w. zuld, undoubtedly, 
"OY a great ſaving of timber, and of that kind which is already 
ft difficult to procure, and in Wich, by grubbing of hedge rows, 
and improvements in agri- 


This 
is, 


alt arc, a ſtill farther decreaſe is ſpecdily to be apprehended, 
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Frigate, as built in his Majeſty's dock yards, and another upon a pla 


01 


is, therefore, a very important ſuggeſtion ; and, being founded wil 

experience, well deſerves conſideration. WD) 
In the anfwers of Mr. Snodgraſs in particular, and in thoſe G. 

of the merchant builders, whoſe opinions we have obtained on th 

means of preventing waſte, and increaſing the duration of ſhip 

many alterations, beſides thoſe. which we have mentioned, are ſu. 

geſteg as improvements in the form and conſtruction of ſhips. Ou 

view, in the inquiries we have made of p-rſons | in that profeſſion, hy 

been to diſcover whether any alteration in the preſent practice wou 

be likely to contribute to the ſaving of timber, by rendering ſhiy 

more laſting ; and whatever appeared to us to have that tenden 

being connected with the object of our appointment, is inſerted 

this report. But we have not here detailed the other improvement 

which have been ſuggeſted in the form and mechaniſm of ſhips, u 

from thinking them of little importance, but becauſe they are mats 

ters which do not fall within the limits of our duty. They, hoy 

ever, appear to us to be ſo weil deſerving the conſideration of tha 

whoſe province it is to ſeek for improvements in naval architeCtur 

that we have inſerted them at length in the appendix, and annexed! 

ſection, drawn by Mr. Snod; graſs, of a ſeventy-four gun ſhip and 


recommended by him, not thinking it right, in a matter of ſo mud 
importance to this country, to keep back alterations ſuggeſted by ven 


intelligent men, poſlcſled of . profeſſional ſkill and long exp 
rience. 


— r — — — 


Eaſi-India Houſe, May 12th, 1791, 
GENTLEMEN, 

In conſequence of your application to the Court of Dire&tors 
the Eaſt-India Company to permit wo, as their ſurveyor of ſhippiny 
to anſwer ſuch queſtions as you might think proper to put to me, 
received their commands to communicate to you every informatie 
that you might deſire : I have accordingly conſidered the queſtia 
ſent to me from your Board with the utmoſt attention I am capa 
of, and have given the fulleſt anſwers thereto in my power, whi 
are incloſed herewith. 

If any thing that I have ſuggeſted may be of the leaſt ſervice tot 
Public, it will give me the higheſt ſatisfaction ; and I ſhall at all tint 
be happy to communicate any further information in my power. 

am, 
GENTLEMEN, 
Your moit obedient humble ſervant, 


(Signed) GABL, SNOBGRASS- 
The Commiſſioners of the Land Revenue, | 
Queſti 
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Dorsrioxs propoſed by the Commiſſioners of the Land Revenue to Mr. 
GABRIEL SNODGRASS, with his anſwers thereto, | 


QuesT1ON 1. Does your opinion continue the ſame that 
you gave before the Committee of the Houſe of Commons in 
1771, on all the points on which you were then examined ? 


woul if not, be ſo good as to mention in what particular points it " 
ſhi is altered, | [ 
AxswER. My opinion continues the ſame, in all reſpects, as at that i 
me; except on the following points, viz. | A 
WW R:(pcting the building of ſhips in docks my opinion is altered. ] 
now think the building of them on flips to be preferable ; and, if 
ey are to ſtand any time to ſeaſon before they are launched, a ſhed i 
r roof ſhould be built over them. But I ſtill continue of the ſame 
f tha pinion that the laying up old ſhips in docks, under proper cover, 4 
ectur ould be very proper, and that a few experiments of this kind ought 1 
exe be made, in ſome of his Majeſty's yards, before it is generally 
op:ed. 


In the copy of my letter to John Purling, Eſq. printed with the Tat 
port of the Committee in 1771, (page 35) it is ſaid that ſhips may x 

Wo -174t voyages to India in twelve or fourteen years, This muſt be b 
miſtake, as I never thought of ſhips going more than fix voyages | | 
that number of years. 3 

In what is ſaid (page 36 of that report) reſpecting the not building h 
ps for the Navy in the Merchant's yards, my opinion is alſo al- 
red, I am now certain that it would be muck for the intereſt of 
e nation, and for the future good of the Navy, if Government TY 


791. ere to contract for ſhips of war to be built in private yards in time ad 

Peace; or whenever there is but little work in thoſe yards, as pro- l 
ctors lr time may then be allowed for the building and ſeaſoning of them, 
upp proper attention paid to the materials, workmanſhip, &c. and 
0 me; s meaſure, for two good reaſons, ovght to be adopted; firit, that 
Fmt vcrnment may always have a ſucceſſion of ſeaſoned and durable 
ueſto ps, at a moderate price, which would prevent the neceſſity that 
capa s, in time of war, of building ſhips in great haſte and with green 
, WOW atcrials, which certainly is the principal cauſe cf the rapid decay 
WT [hips built in this manner, and of the bad ſtate of many of the ſhips 
de fol the preſent Navy, and alſo of the extraordinary expence and con- 
1] ton 2tion of timber in building and repairing of them: and, ſecondly, 
ver. at the ſhipwrights in the private yards may find conſtant employ- 

Jent, which would increaſe their numbers and continue them in this | 

Duntry, and be highly advantageous to the Nation in time of war. | 

be centractors may alſo undertake building ſhips in the King's 3 
. , by the ſhipwrights employed in thoſe yards, and flips may be 
| parated from the reſt of the yards by a fence put up for that purpoſe. 
Queſtion |t 45 been ſuggeſted by ſome gentlemen, that ſhips of war, built 


the Merchant's yards, are not ſo durable as thoſe built in the 
ng's yards. This, certainly, is a great miſtake, if the ſame t me is 
VoL 11.— PART v. 1 allowed 


oo 
9 
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1 


allowed for building and ſeaſoning, as in the King's yards; or pole 


fault muſt be with thoſe who form the contracts; and ſhould ſee 1 rom 
are complied with, as it is well known and allowed, that the Me (Br. 
chants' builders buy ſounder and better timber, in general, ons, 


what is received into his Majeſty's yards for the uſe of the NVP Die 
conſequently, if ſhips built in the — yards were allowed! 
ſufficient time for ſeaſoning, &c. and properly attended to wii 
building; there is no doubt but they would be equal, if not ſuperig 
to ſhips built in any of his Majeſty's yards, and at a much ches A: 
rate. For, if the prime coſt of a ſhip of war, built in MerchanPp"': 
yards, was compared to the real expence of building one of the {angiF") | 
dimenſions and ſcantlings in the King's yards, I much doubt wh: 
ther the difference of the ſums would not be found nearly as tl 
to one, | 
QuEsTION 2. What is the number of Britiſh-built ſhip A 
at this time in the ſervice of the Eaſt-India Company, on H= 
eſtabliſhment ; and what is their tonnage ? Ag 
ANSWER. There are now ninety-one Britiſh ſhips, built 2 
building, on the Company's eſtabliſhment ; and the amount of thz 
tonnage is about 79,913 tons. 


QuEesTION 3. What other ſhips are conſtantly, or occaſion * 
ally employed in the Company's ſervice; and to what amour” ©” 
of tonnage ? pe 


ANSWER, Two ſhips, built at Bombay, are conſtantly employ: 
in the Company's ſervice to and from India: The amount of thei 
— is 1,727 tons, Very few ſhips have been occaſionally e A 
ployed ; except, lately, ſome few ſmall ſhips, returning from BM: © 
tany Bay, have brought home teas from China. | ng 

QuesT1on 4. Are there any ſhips now building for !“ 
ſame ſervice, and of what tonnage ; and are ſuch ſhips i | 
tended to be employed in the room of ſhips of equal tonnax © 
to be forthwith broken up or ſold, or in addition to the p 
ſent ſhipping ? | 

ANswER. Four ſhips are now building of ſomething more tha 


twelve hundred tons each, in the room of four other ſhips i A 
about eight hundred tons each, which are worn out and diſpokih 477 
of by their owners. : 5 


QuEsTIon 5. At what time did the reſtriction, impo : 
by the act of 12 Geo. III. againſt building more ſhips for i 


Eaſt-India Company, until their whole tonnage ſhould 2h 
reduced to 4.5,000 tons, expire; and how ſoon after that "Wi 1 55 
ſtriction ceaſed did the Company begin to build and increinhlih 
their ſhipping ? | 40 
ANSWER, I cannot tell the preciſe time the reſtriction expire ED 
but ſuppoſe it was ſome time in 1776, as in that year the Companiii ha 
began to build and increaſe their ſhipping. _ "gs 
QUESTION 6. Has the — conſumption of timbeſ 
for the building and repairing of ſhips, increaſed ſince H , . 
year _—_ i. 
ANSWER, The conſumption of timber, for the Navy only, I (i ; 
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poſe has been more than double, from 1771 to 1791, to what it was 
N rom 1751 to 1771; and the general tonnage of Eaſt-India ſhipping 
Mer W( Britiſh-built) has increaſed, ſince the year 1776, from about 45,000 
un ons, to 79,973 tons, including the tonnage of the four ſhips now 


building. 
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QUESTION 7. Is oak of any other country than Britain 
uſed in the conſtruction of Eaſt-India ſhips; and if ſo, in 
what proportion ? | | 

AxnsSWER. About one-half of the plank of the bottoms of Eaſt- 
India ſhips is Dantzick oak plank. No large foreign oak is uſed in 
any part of thoſe ſhips, | 

QUESTION 8. From what part of Britain is the oak general- 
ly brought that is uſed for the conſtruction of Eaſt-India 
ſhips ? 

> — The merchant builders are not confined by their con- 
Bats to buy timber from any particular part of Britain, provided it 
s equal in goodneis to that of the g roth of Suſſex. h 
QUESTION . What do you ſuppoſe to be the difference 
between foreign oak timber imported into this country, and 

that of Britiſh growth, in point of duration ? 

AxsweR. All foreign oak, imported into this country, is very 
nferior to Engliſh oak; but I cannot aſcertain the exact difference 
point of duration. ; 

QUESTION 10. Has the price of ſhips, built for the Eaft- 


It an 
F the 


caſion 
mou 


ploy India Company, rifen ; and, it fo, how much, ſince 1771? 
e ANSWER: The price of n ps, built for the Eaft- India Company's 
* kroice, has riſen, ſtace che year 1771, from twenty to forty ſhil- 


Wings per ton, which nas been occaſioned, partly from; their increaſed 
Wonnage, partly from their being more ſubſtantially built, from the 
Pontracts being made fuller, and by not admitting ſo large extra bills 
formerly. | 

QUESTION 11. Has Government any competitor, beſides 
the taſt-India Company, in the purchaſe of large oak timbet 

re thalf ht for the uſe of the navy? i ; 
is if ANSWER, There are certainly many more competitors in the pur- 
Jiſpol Rafe of large oak timber, fit for th: uſe of the Navy, than the Eaſt- 
Pia Company, ſuch as the Office of Ordnance, Brewers, Mill- 
mpoidl rights, &c. &c. and no Britiſh ſhips, of 300 tons and upwards, 
re built without having ſome principal oak timber and plank uſed 


for | 
lips it 
nnagt, 
he pt 


*. them, fit for the uſe of the Navy. But as the whole quantity of 
that oak timber uſed in the Eaſt-India Company's ſervice, and for 
- AM! other maritime purpoſes, is ſo ſmall compared to that uſed for the 
inckes oyal Navy, the Navy Board have it much in their power, at all 

s, to regulate the price. Lam of opinion, that Eaſt-India ſhips 
— 1200 tons are built with timber of no larger meetings than is uſed 


Er building and repairing the Jargeſt frigates in his Majeſty's yards. 
QUuesT1ioN 12. How long may it take to build an Eaſt- 

India ſhip under the preſent regulations ? 

AxswER. Eighteen months is the ſhorteſt time allowed at pre- 
nt. : 
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 QuesT1oN 13. How long under former regulations? 
ANSWER, I do not recolle& any regulation for the time {; 
fhould be in building formerly; ſome have been built in ſix month; 

QuEsTI1oN 14. How many voyages might a ſhip be ah} A 
to perform under each circumſtance ? _ 

AnsweR. The ſhips now in the Company's ſervice may go ee. 
voyages, if they can be performed in twelve years, with as mud ort 
propriety as the former went four voyages. 

QUESTION 15. What is the length of time of a voyage 
the Eaſt-india Company's ſervice at preſent, and what wa 
uſually before the year 1771 ? 

AnswER. The preſent ſhips being coppered, make their paſſin 


out and home, in about two months leſs time than the ſhips HH? 4 
were not coppered; but formerly, when the ſhips had filled bottom and 
(that is filled with nails) and were kept going regula ly, they mad Q 
four voyages in eight years. The preſent ſhips do no more, as th: 

do not go out until the ſeaſon after their arrival, | A 


QUESTION 16. After what number of voyages are E iſco"! 
India ſhips uſually broken up or diſpoſed of ? 

ANSsWER. Ulually after having made four voyages; but lately tl 
Company have given leave that all ſhips in their fervice may gof 
voyages, if, on examination, the owners ſhould think them wir 
repairing ; but it is very improbable that any of them will go mon 
than fix voyages in the Company's ſervice. When they have gon 
the number of voyages they are ſuppoſed to be fit for, they are c 
broken up or ſold. Of the laſt eightcen ſhips, eleven were bro 
up; of the reſt, two were loſt, one was burnt, and the remaining 
four were, I believe, ſold. | 

QUESTION 17. What number of loads of rough timber a 
conſumed, on an average, in building an Eatt-India ſhy 
in proportion to her tonnage, including plank and thick ſtuff 

AnsweR. I am not certain; but ſuppoie, as iren is uſed 'oM 
knees, &c. in thoſe ſhips, it may be about one load and a half to ata 

QvESTION 18. What proportion does the timber uſed it 
repairing an India ſhip, during the time ſhe continues in th 


Company's ſervice, bear, on an average, to the whole quiihl BY 
tity uſed in her firſt conſtruction ? or n 


ANSWER. The quantity of timber uſed in repairing Eaſt- Ind loco 
ſhips, during the time they are in that ſervice, is quite uncertain Wiſs * 
in general very little is uſed, for when their timbers are too bai u 
admit of being ſtrengthened with ryders, ſtandards, &e. the expelc 
of ſhifting them is ſo great, that no ſhips lately have had Jarge * A 
pairs, and it is not likely any will in future. 

QuEsTIoN 19. What is your opinion of keeping a lag 
ſtock of naval timber together, in its rough ſtate, for chic 
years, or more, before uſing it? | A 

ANSWER. Keeping three years ſtock of timber, thick-ſtuff, plan 
&c. in his Majeſty's yards is ſo obvioully deſtructive of timber, | 
general, and fo extravagantly expenſive, that it is next to a mir 
its having continued ſo long. 
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QuksrIox 20. If timber ſuſtains damage from being ſo kept, 
what proportion of it do you think may be thereby rendered 
unfit for ſhip-building ? 

AnswzR. Rough timber, piled together in ſuch vaſt quantities as 
5 practiſed in the King's yards, and to remain in that ſtate for three 


Wc:'s or more, muſt certainly receive much damage; but what pro- 


portion of it may be thereby unfit for ſhip-building J cannot exactly 


E/ccrtain—lt may be one-third or more. 


QUEsTION 21. How far do you think it practicable to 
mould timber, for the various purpoſes of ſhip-building, at 
or near-ine places where it grows, before it is brought to the 
bu'iding yard? 

AxswrR. Ir may be done to great advantage, eſpecially where 


Wand carriage is xpenſive. 


Qus>Ti0N 22. Would not that practice be the means of preſerving 

much timber that is now loſt by converſion in the dock yards! 

ANn:WwER. Certainly it would, and more eſpecially if converted by 
ontractors. 

QUESTION 23. In what degree or proportion is naval tim- 
ber, in general, diminiſhed in quantity, in being converted 
from its rough ſtate into the proper forms for the purpoſes of 
ſhip-building; that is to ſay, how many loads of con- 
vert:d timber are produced from a certain number of loads 
of rough timber, on an average, in ſquare meaſure ? 

AxsWER. About one-half in the merchant's yards, but I ſuppoſe 


Wt to be much more diminiſhed in the King's yards; that is to ſay, two 

Woads of rough timber will not, in the King's yards, produce one 
Lad of converted timber, 

ber al 


a fla 


QUESTION 24. What do you conceive to be the beſt me- 
thod of preſerving timber in a converted ſtate ? 

AxSWER, All converted timber, thick-ſtuft, plank, &c. ſhould 
be placed under cover, where there is a moderate current of air, as 
oon a> It is received into the yards, 

QUESTION 25. Is there a greater difficulty in procuring 
oak knee-timber now than formerly ? 

ANSWER, I believe not, However great the difficulty has been, 
or may be at prefent, it is not of the ſmalleſt conſequence, with re- 
lpect to ſhip building, as iron knees may be ſubſtituted, in general, 
to a much greater advantage. 

QUESTION 25. Js aſh timber, or the Spaniſh cheſnut, uſed 
for knees ? 
ANSWER. None uſcd that I know of, nor is there the leaſt occa- 
on for either. 
QUuesSTION 27. Are they found to anſwer the purpoſe, and 
to be nearly as durable as oak? 
ANSWER, I never had any ex pærience of them. 
QuesTien 28. What ſubſtitute do you make uſe of when 
«nce timber cannot be had ? 
As. Iron is the belt ſubſtitute, 


f 


QUESTION 


Jury, in future, I would recommend that their keels be put cn 
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QtzsT1ON 29. If iron be recommended, in what part i. 
ſhips can it be uſed to advantage ? 


ANswER. Iron may be uſed for hanging knees and ſtandards to 
the decks, for all breaſt-hooks (except the deck-hooks ryd 
crutches, wing-tranſom, and other tranſom-knees, and for knees jj 
general. I have had great experience of iron for many years, ail 
am confident it may be uſed for the above purpoſes in all ſhipsq 
war, and other ſhips, to much greater advantage than wood. 
| QuesTION 30. May not beech, elm, Dantzick, and Rig 

timber, ſupply the place of oak in many parts of a ſhip; a 
if ſo, in what paris? ö 

ANsw ER. Beech and elm may be uſed in all ſhip's bottoms, fron 
the keel to the floor-heads; Dantzick plank may be uſed in the bet 
toms of all ſnips, under the light draught of water, in place ffi 
Englith oak; Riga timber and Quebec oak may be uſed in ſoneiif 
part of the ſhips of the navy, if there was a neceſſity, trom want di 
L ngliſh oak. Foreign plank will be found to be as dear as Englil 
converted oak from the interior parts cf this kingdom, the grow! 
of which, even there, ought to be encouraged, in preference to fo 
reign oak, if it ſhould coſt more money, as being more durable ani 
advantageous to the nation in general, and to the landed intereſt ii 
particular; but I am firmly of opinion, there never will be a ſcarcity 
of oak timber in this kingdom, , the King's forefts and waſte dai 


tere properly planted with oaks, and conſtantly taken care of afterwarki 


QUESTION 31, Can you ſuggeſt any alteration, in the 
manner of , framing large ſhips, that would leſſen the con: 
ſumption of oak timber, | 

ANSWER. By making the top-ſides of all the King's ſhips (in fu 
tute) to tumble home very little: ſee the annexed midſhip ſeQion 
for a ſeventy-four gun ſhip and a frigate, No. 2 and 4: alſo by fidin 
the timbers of the frame leſs, and moulding them more. This wou 
add ſtrength to the ſhips, and leſſen the conſumption of timber. 

QUEST1ON 32. Have you ever conſidered the manner «i 
framing {lips or docks, for building and docking large ſhips; 
and whether any means can be uſed to leſſen the quantity d 
timber made uſe of for ſuch purpoſes; or can you ſuggelt 20 
means by which cither of them may be improved ? 

ANSWER. Inferior timber being generally uſed for framing flips 
and docks, it is not very material as to the quantity made ufe of! 
but with reſpeQ to the mode of launching and docking, ſhips in hi 
Majeſty's yards, I am of opinion there is great room for improvement; 
and I beg leave to obſerve, that few things are ſo obviouſly abſuri 
as the old method (which is at preſcnt practiſed in the King's yards) 
of launching ſhips on a curve line, with ſhort bulgeways and flices 
under each end of them, and alſo with ſpurs, by which method its 
impoſſible to launch any ſhip without hogging, and conſequently in- 
juring them more or lets, To prevent ſhips from receiving ſuch in 


blocks of ſufficient height, that the ways for Jaunching them may te 
laid on a ſtraight line, with a declivity of near an inch to a m for 
arge 
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Woe ſhips, and of a full inch to a foot, for the ſmaller claſs of ſhips 1 


to have bulgeways as uſual (but fitted without either ſpurs or 
ices, as all King's ſhips are docked, after they are launched, to be 
oppered ; a plank ſecured to the bottom at both ends of the bulge- 


ays, to prevent the heads of' the puppets from flying out, would 


e ſafer and much better than ſpurs :—in addition to the bulgeways 
o have ſliding planks, or ways in the middle line to receive the keel, 
rom about fourteen feet afore the ſtern poſt, and to be continued as 
ow down as the launch is laid for the bulgeways, and to be of ſuch 
height as that the fore foot may run ſafely over it, and of the fame 
Peclivity as the ſliding planks for the bulgeways. By this method, it 
ould be impoſlible that any ſhip ſhould receive the leaſt damage in 
aunching; for when the blocks are all ſplit out from under the keel, 
She ſhip would be perfectly ſafe, and as well ſupported, all fore and 
It, as when they were all under, and might remain in that ſtate un- 


Wi! the next ſpring tides, or longer, if it ſhould be required by waut 


If water or any other cauſe, 

The mode of docking large ſhips at Portſmouth, and the other 
aval yards, by heaving them an end on the blocks, with tackles, 
hen there is not ſufficient water to float them in; and alfo of raiſ- 
g them, with wedges and ſhores, in order to ſhift their keels, falſe 
eels, &c, when required, is certainly very abſurd, and the more ſur- 


Wriling that it ſhould have continued to this time, when by taking a 


Ficw of the docks, &c. on the various inland navigations in this coun- 
y, they would, at once, point out a more rational, and much 
Efer method of docking large ſhips, and raiſing them on blocks of 
ficient height for ſhifting keels, or doing any repairs that may be 
anted, without the leaſt difficulty, by filling the docks with water, 
d any height required, by means of a reſervoir ſufficiently large for 
at purpoſe, which may always be ſupplied and kept full by a ſteam 
ngine or otherwiſe, at a very ſmall expence, and to the greateſt ad- 


I antage, 


Had proper engineers been originally employed by Government, 
or the general conſtruction of the docks in his Maj-{ty's ſeveral yards, 
ho had previouſly ſurveyed and taken plans of all the naval docks in 

Turope, I am clearly of opinion they would have been much better 
onſtructed, and at a conſiderable leſs expence. 

QUESTION 33. Can you propoſe any better method of pre- 
ſerving ſhips, after they are built, than lying afloat at moor- 
ings? 

| Azrwan, See the anſwer to the firſt queſtion. 

QUESTION 34. Suppofing an Eaſt-India Ship to lie ſome 
years under cover, when building, and proper attention paid, 
in that time, to the ſeaſoning of her frame and other timber, 
and leaving her tree-nail holes open, how long might ſuch a 
| ſhip laſt, either in years or voyages? | 
| AnSWER, Ships built under ſuch regulations may laſt from twelve 
© hfteen years, and perform fix voyages with a ſmall expence for 

pairs; as ſhips built in a ſhort time, with green materials, will coſt 


W pairing for four VOyages. 


QUESTION 


Ly 


— Qyrsrrox 35. Can you ſuggeſt any means by which U 
| conſumption of oak timber may be leſſened in ſhip-buildingi tir 
or any improvement by which the duration of ſhips would \il#* 
increaſed, and in which the expence would not exceed ji 
value of the timber ſo ſaved ?--If you can, be fo good as will 
ftate it, or any other improvement whatever, in the ct 
ſtruction or preſervation of ſhips in general, that you may ii 1 
able to ſuggeſt. 

Axsw ER. Never to have more than one year's conſumption 
timber in any of his Majeſty's yards. 

No rough timber ſhould be kept in the weather longer than o 
year before it is converted; for timber laying in that ſtate, eXpoſet 
to wet and dry, receives more damage than is generally imagined, 

All timber ſhould be converted as ſoon as received into the yard 
and afterwards ſhould ſtand to ſeaſon in the ſhip's frame, under 
roof ſufficiently larze to cover the whole ſhip. 


hr 
unt 
be 
delt 


Timber ſhould alſo be ſpread abroad as much as poſſible, in o I 
to lay the moulds readily upon the moſt proper pieces, by which me Who! 
thod a great ſaving of timber would be made in the converſion, lt. 
alſo be of great advantage, in point of ſtrength, to the ſhips, 1 im 
there would be no occaſion to uſe any timber but what was of propalif port 
ſize and growth ;—it would alſo ſave the expence of piling, unpili be { 
&c. as is practiſed in his Majeſty's yards, a 

All timber, deſigned for ſhip's frames, ſhouid be contracted for Het 
be ſerved into the yards ready converted to their reſpective moul(M©< 
and the ſhips to be put on the ſtocks and compleatly timbered with Juct 
a certain time, and to have a ſhed built over them (to be included 1 
the {aid contract) and to remain in that ſtate to ſeaſon during pleaui 
or until wanted, when each ſhip ſhould be compleatly finiſhed by a 
other contract. All the beams, knees, thick ſtuff, plank, Sl Ind. 
ſhould be provided as ſoon as the ſhip is in frame, and placed uni r ff 
cover, ſo as to have the fame ſeaſoning. All thick ſtuff, plank, ki he | 
that requires to be boiled in the kiln, if it was afterwards placed , 
racks and burnt, ſo as to exhauft the moiſture occaſiened by its bein dl 
boiled, and alſo to bring it to its round, would be of great ai X44 
vantage to the ſhips. Wwe! 

Government ſhould have twenty or thirty ſail of line-of-bati dh 
ſhips, of ſeventy-four guns and upwards, conſtantly on the ſtod — 


(under proper cover) nearly finiſhed, or in ſuch ſtate that they m 
be launched in a ſhort time, on any emergency; and ſhould ha 
ſhips built for the Navy in private yards, in times of peace, &, 
recommended in my firſt anſwer, ) 
I am of opinion that all the rough timber, now in his Majevl 
ſeveral dock yards, ſhould be immediately converted into hw 
frames, and as many of them put on the ſtocks as all the timber! 
thoſe yards will produce: but if there ſhould not be a ſufficient qui 
tity to compleat all the frames ſo put up, let contracts be made wil 
timber merchants, or others, to compleat the ſeveral frames, and 
build a roof over each of them, including every expence attend. 
the ſame. By this means a great part of that unneceſſary ſtock WM 

timb 


> 
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IUmber, now iti the King's yards, would be preſerved, except ſuch 
sis already rotten or otherwiſe defective. | 
= No ſhips ſhould have what is called thorough repairs or any timbers 

WW: ifted ; but ſhould have temporary ſlight repairs, with iron ryders, 
=:.dards, &c. and to have new ſhips put on the ſtocks in their room, 
when necetfary ; as it is a well known fact, that many ſhips have 


ach coſt nearly as much repairing as two new ſhips, of the ſame di- 
enſions and ſcantlings, would coft building : perhaps this has been 


on one on an idea of ſaving timber, but certainly it is a great miſtake. 
in building ſhips, the plank of the bottoms, infide plank, &c. 
— ſhould be partially bolted on, and all the tree-nail holes to be bored 


0 hrough as ſoon as the plank is worked, but no tree- nails drove 
2 until the ſhip is nearly finiſhed, or ready for caulking ; alſo to have 


vn de tree-nails well ſeaſoned before they are drove, and made of the 
ade delt oak in the kingdom. | | | 
, I am .of opinion that all the ſhips of the preſent Navy are too 
6 ort, from ten to thirty feet, according to their rates, If ſhips in 
OW utvre were to be built ſo much longer as to admit of an additional 
ber between every port, and if the foremoſt and aftermoſt gun 
'P" Wſports were placed a greater diſtance from the extremities, they would 
hs Wc fironger and ſafer, have more room for fighting their guns, and, 
"P12 am perſuaded, would be found to anſwer every other putpoſe much 
r erter than the preſent ſhips of the Navy, and there would be no 
nom ecceſſty of uſing long thick ſtuff and plank for a three- port ſhift in 


with ſuch ſhips, as a two-port ſhift would be quite ſufficient. 

L J Te foremaſt of all the ſhips of the Navy are placed too far for- 

le ard from four to ſix feet, the ſhips are too lofty abaft, and too low 

| by af” midſhips; they would be much better and fafer if their forecaſtles 
)* Wd quarter-decks were joined together; for, if they carry two, three, 


bY . four tier of guns forward and abaft, they certainly ought to carry 
ak. e fame in midſbips, as it is an abſurdity, and alſo a great injury to 
1ce1 i”) ſhip, to load the extremities with more weight of metal than the 


'dſhips z and no ſhips, however ſmall, that have forecaſtles and 


its being guarter-decks, ſhould go to ſea with deep waiſts ; they certainly 


ren dught to have fluſh upper-decks. | 
of val bie of the Navy are not ſufficiently ſtrong to carry the uſual 
p o esbt of metal; on the whole they have plenty of timber, but are 


very way deficient in iron to ſtrengthen and connect the ſides and 
ems together, ſo as to prevent their working in bad weather or long 
W"22gements, when. they uſually break many of the fore and att 


hey n 


uld ha 


, &c. | Polt of the knees, and the ſhips ſpread, ſo as to leave the ends of the 
eh ſhort of the ſides: to prevent which, they ſhould have iron 
E 0 anging-knees (with a greater number of fore and aft bolts than is 


_ uſtomary for the ſhips of the Navy) to all the beams in the ſhip; 
„ alſo iron ſtandards, flayed to the decks (without fhoals) between 
7 Wer y port; and all the old ſhips of the preſent Navy ſhould have 


— 4 on inſtead of wood ſtandards, and an additional iron hanging- knee 
7 end der every beam in the ſhip, where there is not a fandard j and 
ock "ſo to have diagonal braces fixed to them, as after-mentioned and 
y 1050 deſeribed in the annexed midſhip ſections, Nos. 2 and 4. 


Vo. 1,—PART v. E All 


0 
+» 
ve 


bars, which has frequently happened in the ſhips of the Navy, alli: 


the upper deck. 


edges rounded when new. Seventy-four gun ſhips” bitts and thei 


( 26 
All breaſt-hooks ſhould be of iron (except the deck-hooks) ; alſo al 


the crutches, wing-tranſom, and other tranſom-knees, and knees 
general; as they are lighter, cheaper, and ſtronger than wood, ani de 


may be made to any ſize and length, ſo as to have any number viii - 
additional bolts. | W | 

All bolts of the knees, breaſt-hooks, and crutches, ſhould be 
drove from the inſide and clenched on the outſide plank ; and tie... 
bolts for all iron'knees, ſtandards, &c. to have collar heads. bh 

I particularly recommend diagonal braces to be fixed from ee 
keelſon to the gun-deck clamps ; fix or eight pair of them, well fe. * 


cured at each end with iron knees and ftraps to all the ſhips; n Me 
Navy, would effectually prevent their ſtraining and working in bull 7 
weather, in the manner they now do. = 

The bottoms of all ſhips in the navy are much too thin: ſhips ff 


, Ixt 
ſeventy-four guns and upwards ſhould have ſix- inch bottoms, and e 
ſhip's bottom ought to be leſs than four inches thick, and the eder 


ſhould be rabbetted ſo as to require little or no caulking. See 8 
tions Nos. 2 and 4. | | WS: 1 

The wales and inſide ſtuff of thoſe ſhips are much too thick, nd 
is an unneceſſary conſumption of oak timber; as wales, &c. ide 
inches thick would be ſufficient for the largeſt ſhips in the Navy, en 


The capſtands throughout the Navy are fitted on a bad principle igl 
as they require a much greater number of men than would be neceſſu er 


if they were fitted with an iron axis or ſpindle, as certainly all cb 
ſtands ought to be, and alſo with paul-heads and catch-pauls, to is 
cure the whelps and prevent the people from being thrown from aui 


many of their people have received much damage. This ſort oi 
capſtand, with iron ſpindle, paul-head, and catch-pauls, has be. 
In uſe on board all the Eaſt-India ſhips for a great number of yen 
and none of the ſpindles, or any other part of the capſtand, hav 
ever failed, nor has the leaſt accident happened from them. Even 
capſtand in the Navy may be altered to the ſame plan, at aver 
trifling expence, conſidering its great utility. | 
All ſhip's rudders ſhould be ſhore of the under-fide of the ke) 
from eighteen inches to two feet, and ſhould be hung in the centr:] 
and have a round head to work in a circle, ſo as to require W8Wſcq: 
rudder-coat; and thoſe ſhips that have no round-houſe, their rudcei 
ſhould run up and fteer with a yoke, abaft the rudder-head, abo 


Cables are in general very much injured by ſmall ryding-i*l 
and croſs-pieces ; and more eſpecially from the fore part of the bit 
and after part of the'croſs-pieces not being made circular, or th 
croſs-pieces are not more than twenty inches each, whereas thoſe ol 
the Eaſt-India ſhips are two feet; and the fore part of the bitts a0: 
the after part of the croſs- pieces are ſo rounded, that the cables ca 
not be the leaſt injured by them. Laſt year one Eaſt-India ſhip (! 
Woodford) had caſt-iron rollers fitted to her bows, to eaſe the fri 
tion of her cables, in place of bolſters or naval hoods, 0 


Win 
W (lic 


LC 0. 1 


fo al All ſcuppers ſhould be of caſt- iron, without having any lap on 

wy he deck or ſpirketting, as they cannot be broke by the working of 

„ ui ne ſhip. 

ber a be heads and quarter galleries of all ſhips ſhould be reduced, and 
Jo the great overhanging of the ſterns. | _ 

1d vi If the foregoing were put into execution in ſhips of war, I am 

nd tie W&-ertain they would be much fironger, ſafer, and more durable than the 
& reſent ſhips of his Majeſty's Navy; and they would alſo be able to 

m the. cp the ſeas for years without docking. I have no idea of a ſhip of 


ell ſe. ar that is properly built foundering, or not keeping the ſeas in 
n te wor/? weather. 


in bal The fewer thips that are built for the Navy, in future, not capable 
Pf mounting ſeventy-four guns and upwards the better; as ſhips of 
hips y- four, fifty, and forty-four guns, alſo ſmall frigates, ſloops, 
and nc. conſume vaſt quantities of oak timber, are maintained at a great 
e edge er pence to the nation, and are by no means equally ſerviceable. 
ee Ser But | am of opinion (contrary to the ideas of ſome gentlemen 
t would be for the intereſt of Government, and alſo of the Eaſt- 


k, india Company, if they were to have twenty ſail of ſhips built for 
» ige China trade (when new ſbips are wanted) that may be capable of 
wy. WE chting fixty guns, with a cargo on board them. They might carry 
bete We ightcen pounder guns on their middle-decks, and fix or nine poun- 
cellar 


Wer guns on their upper decks; and, when deep loaded, would be 
all cable to keep their lower tier of ports open longer than any ſhips in 
to his Maj-ſty's Navy. Such ſhips being more defenſible would re- 
rom theo uice a leſs number of ſhips of war to protect them, which would 
vy, ve the vaſt expence of convoys, and of ſhips being ſtationed in 


fort 088 ndia, &c. in time of war: it would alſo be a great ſaving of oak 

as beeWimber, as the ſwift decay of ſhips ſtationed in India is very evident, 

f yearn is a matter that ought to be particularly attended to. 

15 lam farther of opinion, that if the Company were to carry on 
ven 


Wheir trade in general in large ſhips, they would not be ſo deſiruc- 
Ne to the growth of oak timber as ſmall ſhips; for if two ſhips 
ere to be built of fix hundred tons each, and one of twelve hundred 
Wtons, it would be found that the former (two) had conſumed near 


a; verſ 


ne kee! 


> centro three-fourths more in number of oak trees than the latter; con- 
[uire cquently the ſmall ſhips would increaſe the conſumption of young 
rudeeerowing timber trees, and tend greatly to prevent the growth and 
J, abol{upply of large timber, ; 


| have found, on enquiry, that oak timber under forty-feet meet- 


ing-ditWings has increaſed in price, ſince the year 1771, about fifteen 
the bitWtillings per load; whereas timber of fixty feet meetings has increaſed 
or theory five ſhillings per load, which is a proof there has been a greater 
ind thel 


demand for ſmall timber than for large; and if the conſumption of 
the former continues to be greater, it will (unleſs proper precautions 
Ine taken) ultimately cauſe a ſcarcity of the latter. But I am confi» 


thoſe 0 
bitts and 


bles cent that more timber, large and ſmall, may be ſaved, in future, 
ſhip { In his Majeſty's yards, and from what I have recommended reſpecting 
the iric 


ue royal forefts, &c. than mw be required for the conſtant buildin 
| - an 
9 


( 28 ) 


and repairing a neceſſary number and tonnage of ſhips for the Eil. 
India Company's ſervice. 

After taking care to plant and improve the King's foreſts and wal 
lands to the greateſt advantage, I farther recommend that Goverg, 
ment particularly attend to the ſhip-wrights in their own yards; for : 
at preſent, they are much too low in eſtimation, and too few u 
number; and if there is not a greater number brought up, and key 0 
in the King's yards, it is probable the Navy, and of courſe thy t 
N tion, will receive a ſevere check, whenever there may be 2. j 
ceſſity of fitting out a fleet on any emergency. 

Their pay was probably ſettled at two ſhillings and one penny pe 
day in Charles the Second's time, which is now as low as the pay 
a common labourer in the merchants* builders yards in the Ruf 


Thames, who are at no expence for tools, &c, This pay is certainly 
too low for any artificer that has ſerved an apprenticeſhip, and part» Ar 
cularly ſo for ſuch a valuable body of mechanics as the ſhipwrighyM;.: 1 
are to this nation; for if they are too few in numbers, that mu put! 
greatly impede the equipment of a fleet, and increaſe the expence u a 
the Nation, far above that of maintaining and keeping half as may]... 
more in his Majeſty's yards, in time of peace, even if they vento 
allowed half a-crown a day, which at this time is very moderate, WW... 


and by no means in proportion to their pay at the time it was fir... 
ſettled. There are always many ways of employing ſRipwrights io * 
the King's yards, if there ſhould not be ſufficient work for them nll... 
their own line to employ them; but no other mechanics can n 
ſubſtituted in their room, if there ſhould be a deficiency in numben 
of them. 1 

And I further beg leave to obſerve, from the previous obſervation. - 
and recommendations herein contained, together with what wall « 
ſuggeſted by me on the ſame ſubject, and printed with the reportdi 
the Committee of the Houſe of Commons in 1771, that Government 
have the power, not only to double the growth of oak timber in th 
foreſts and waſte lands, but alſo greatly to reduce the conſumptial 
of timber for building and repairing the Navy. This, with ti: 
ſupply that may be obtained at very reaſonable rates, from the uſulM 
annual falls of private gentlemen's timber, would (except from mi- 
management) effectually prevent the want of that article for th} 
Navy in future, 


iy India Houſe, 
Hay 12, 1791. 


(Signed) CGARL, SNODGRASS. 
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APPENDIX, No. IV. 


Wrvidence given by Mr. SxopGRAss before a CommITTEE 
of the Houss of Commons, appointed in March, 1771, 
to conſider how his Majeſty's Navy might be better ſup- 
plied with Timber, 


—— AMA —— —F 


S AFTER having recited the evidence of ſeveral reſpectable ſhip-buil- 
ers and timber-merchants, the Committee then proceeded to examine 
lr. Gabriel Snodgraſs, ſurveyor to the Eaſt-India Company, who 
id, that after he had ſerved his apprenticeſhip to Mr. Snell, a 
Wuilder's meaſurer in one of the King's dock yards, he became a 
orking ſhipwright there; was then recommended by Mr. Ben- 
amin Slade into the ſervice of the Eaſt-India Company, and went 
io Bengal as their ſhipwright, and had the ſuperintendancy of all 
de Company's ſhipping at that place; that he has been their ſur- 
eyor in England ever fince the year 17 57s and has been converſant 
Wn (hip-building ever fince he became a ſhipwright, and particularly 
W::tentive to the breaking up of ſhips of war, foreign as well as 
W}Britiſh, And he delivered in to your Committee a paper contain- 
Wing his general ideas with reſpect to the promoting the growth and 
Wrcducing the conſumption of oak timber; a copy of which paper is 
Ws follows, viz. 
« In the firſt place, I am of opinion, that the foreſts and waſte 
nds belonging to the crown may be made, in thirty or forty years 
Mime, capable of producing a regular ſucceſſive ſupply of timber, 
uffcient for the Royal Navy. | 
„Jam alſo of opinion, that there is yet plenty of large timber 
Within forty or fifty miles of water carriage, and in the interior parts 
Pf the kingdom great quantities of large timber; and that it is in the 
power of Government to manage the ſupplies from each country, ſo 
is to encourage its growth all over the kingdom, and thereby render 
highly improbable ever to be in want of large or ſmall timber for 
he Navy, without circumſcribing the conſumption of any ſort, for 
hat would aſſuredly greatly diſcourage the growth of timber in ge- 
eral: but if any doubts remain, the Lords Lieutenants and the 
Sanded Gentlemen may, in the courſe of this ſummer, inform 
Povernment what quantity of large timber is growing in each 
ounty. 
With reſpect to the conſumption of oak timber, I am of opinion 
What three men of war may be built in the merchants' yards with 
ittle more timber, and at as little expence as two are built in the 
ing's yards; but I do not mean to ſay it is a right meaſure to build 
repair King's ſhips in the merchants” yards; for J firmly believe 
hat mode has greatly raiſed the price of building merchant ſhips, 
as 


ones now in their ſervice are built flighter, in proportion to the 
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as well as the price of timber in general: and ſure I am, that then 
are people in the King's yards as capable of building ſhips as chen 
and as good as thoſe in the merchants? yards, if they had the fanelf 
encouragement. I am alſo of opinion, that much timber might x 
faved by a little alteration in the conſtruction of the top-ſides of tif 
King's ſhips; and, in my opinion, would be attended with greuf 
utility to ſeventy-four gun ſhips, : | 
hall next proceed to the preſervation of ſhipping in gene. 
ral, and here I would recommend all ſhips to be built under the 
cover of a roof, and the King's ſhips to be built in docks under i 
roof, never to be floated out before they are wanted for ſervice ; and, 
on their return, when no farther ſervice is required of them, to be 28 
laid up in thoſe docks again. That as the expence of the gates, &, 
is the moſt material, I would recommend the lengthening the preſent 
docks; and this may be done fo as to require but few new gates u 
be made, even for the whole Navy of England, and would fave all th 
expence of mooring, the ordinary, &c. &c, and cauſe the ſhips in th 
Navy to laſt and continue ſound at leaſt half as long again as they 
at preſent, and fave the expence of four-inch plank, with the money 
expended in repairing the damages done to the bottoms by the worms, . 
as | have been informed the 'I riumph, and ſeveral of the new ſhip 
bottoms in the river Medway have lately been much injured h 
them; likewiſe the annual caulking, painting, and repairs, &c. & 
would be ſaved. 3 
« Now, with reſpect to the Eaſt: India Company's ſhips, the oli 


tonnage, than any other merchant ſhips in the river Thames; thei 
are too narrow ſor their depths, which muſt be maintained, on 2 
count of their ſtowage in the hold, and the neceſſary heighth betweal 
decks. Ncthing but the conſtant repairs, attended with great e 
pence, has made them tolerably ſafe for four voyages; it was then 
tore highly neceilary for theſe, and many other reaſons, to bull 
ſhips ſtronger and broader; and, conſequently, the ſhips built lt 
terly, Jam of opinion, will run five or ſix voyages with much lei 
conſumption of timber, as well as expence in repairs, than the oof 
thips run three and four voyages; they alſo ſail cheaper, and coi 
fume a conſiderable lefs number of oak trees; in proportion to ther 
tonnage; they are ſafer, ſtiffer, and much more defenſible ; thy 
are more healthy for the ſeamen and recruits ; are alſo very ad wu 
tageous to the Company, in reducing their freights, by means ol 
the additional ſurplus tonnage brought home on half freight, whid 
enables the Company to lower the price of their teas, ſo as to pe 
vent the ſmuggling that article from abroad in ſa great a latitud 
Other nations are fo ſenſible of theſe advantages, that they trade ui 
much larger bottoms than any in the Company's employ. ; 

„And, with reſpect to their ſcantling, ſo much has been ſaid i 
toe Committee of the Honourable Houſe of Commons relative the 
ro, that I need only obſerve, it appears to me many gentlemen ha 
formed wrong ideas on that head, partly owing to their having beg 
compared to ſixty gun Hips, &c.; and therefore, in order to ſet th « 
matter in the elcareſt light, I beg leave to obſerve, that although o 


1 


(a } 


the largeſt Eaſt-India ſhips carries, both outward and homeward 


— ound, as much tonnage to fea as a fixty-four gun ſhip, and home- 
fan ard bound, their cargoes are often fix times the value of a fixty- 
nt e our gun ſhip, yet two of them were built for £10. 1056. per ton eacn. 
f tl. xty gun ſhip coſts, even in the merchants yards, £ tb. 123. bd; 
ere er ton, and the difference of building each ſhip is as follows, vix. 

= < One India ſhip, 864 tons, at C10. 108. per ton, £9,972.— 
gene · Five ſhips is £45, 360. | : 
er the « One fixty-four gun ſhip, 1, 396 tons; at £16. 125. 6d. per 
= ton, {22,759.-— Two ſhips is 45, 518. 
; and, | 
'tok The above ſixty-four gun ſhip is ſuppoſed to be built in the 
„ Ke. rerchant's yard. If the compariſon was made with a ſixty- four gun 
reſent hip built in the King's yard, then it would appear that three bf the 
tes u acgelt {hips in the Company's ſervice did not colt ſo much building 
all the Ws one ſixty-four gun ſhip. By this, I preſume, it will appear im- 
in WW ofible for their ſcantling to be nearly equal; and part of the ſhips 
hey ou building, although ſeven hundred and fifty-eight tons, builder's 
wong onnage, and who will carty to [ea twelve hundred tons, their ptin- 
orm ipal timbers are not ſo much ſided as a thirty-two gun ſhip of war, 
r (hips or are larger than thoſe propoſed by Mr. Randall for a fix hundred 
ed Yon ſhip. This is owing to the builders being allowed to make their 
c. Kon contracts, which is a great indulgence, conſidering the advan- 

ages ariſing to them by repairs: yet ſome of the Gentlemen builders 
the ore more moderate than others; and it gives me pleaſure to obſerve 
ther. Randall propoſes a four- inch bottom for his fix hundred ton ſhip, 
; they en gives juſt reaſons for the fame : indeed, I have heard three- inen 
on 2M ottoms had been propoſed ; but I judged humanity would not ſuffer 
twee ny man to alter that great improvement in the Company's ſhips, as 
gat er nowing the great additional ſtrength and ſafety added thereby. I 
ther- em allo of opinion many ſhips have been loſt with a three-inch 
bu ottom that a four-inch bottom would have ſaved ; and am confident 
It will be the cauſe of "ſaving much timber, not only in repairs,” but 
ch lei cnabling them to go a greater number of voyages. All ſhips of 
the de hundred tons and upwards ſhould have four-inch bottoms , for 
1 cos a known fact, that no nation builds with ſo thin bottoms, or 
0 theke uſe of ſo thin ſheathing, as the Engliſh : and if the Company 


3 they | 
advan 
eans oe 


vere to allow the captains and officers money, in lieu of privil-ge in 
race, it would further prevent ſmuggling and interfering in the 
ompany's trade; and were they to build their own ſhips, it would 


which”! only be a very great ſaving in their freights, but one-halt of the 
to prop vantity of timber, now conſumed in building and repairing, would 
atitud e then ſufficient; for there are now ſixty-one thouſand tons of 
rade i088” "Pping in the ſervice, whereas, if the above ſcheme was adopted, 


ori thouſand tons would, in my opinion, be full ſufficient; and as 


ſaid de ſhips would in general go out the ſeaſon after their arrival, they 
e there" 01d make fix voyages nearly in the ſame number of years that 
en hal hey are now making four yoyages. I forgot to mention, in its pro- 
ng bee er place, that it appears to me the price of ſmall timber and the 
(et ti ing ſmall ſhips, has advanced full as much or more than large 
ugh on | mr and the building large ſhips; and that it is my opinion the 


building 


L 
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building ſmall ſhips is more prejudicial to the growth of timber tu te 
the building large ſhips. | BY 

Permit me the liberty of obſerving here, that the before · goig botte 
obſervations do not ariſe from any intereſted views to myſelf, 1 pott. 
never had, nor do I ever expect, any emolument for myſelf fru b 


either large or ſmall ſhips, more than the ſalary allowed me by ti men 


Company; and this I remark to ſave the trouble of aſking queſtion Let 


relative thereto. Ib 
« GasL, SNopGRaAss, | WR" © 

« Surveyor of Shipping to the Honorar 

2 « Eaſt-India Company. pabl 

e Foafl-India Hou, N q _ 
« the 22d April 1771” cauſ 


Win jut 
Wc: >» 

He likewiſe gave in another paper, being a copy of a repreſent” 
tion made by him to Mr. Purling, when he was Deputy Chairnulf wh 
of the Eaſt-India Company; a copy of which is as follows, viz. If. 


ou 
& gm, Bofi-India Houſe, the 12th March, n, 

« You deſire my thoughts, not only on the Company's ſhin, K 
but on ſhipping in general, what methods I would propoſe to prevei na 
their decaying in ſo ſhort a time, how to leſſen the conſumption er 
aſſure a conſtant and regular ſupply of oak timber for building then on 


as likewiſe if it is a real fact that large oak timber and large ſhips ai: 
dearer now, in proportion to their tonnage, than ſmall ſhips u, 
ſmall timber, taking the prices of laſt war to compare by, and if ay: 

of the Eaſt-India company's ſhips that have been lately built «Cu: 
likely to conſume more timber in repairs than the old ſhips have, or! 
if they conſume more timber in building them than the men of wil! 
do, in proportion to each ſhip's real tonnage, taken from their great; | 
loaded draught of water; or if | can think of any method of leſſenii i 
the preſent conſumption of timber in the India ſervice in partie Handi. 


. lar?—to all which I ſhall reply to the beſt of. my judgment aw cir 


recollection, without conſidering any thing foreign to the abo No; 
In the firſt place, I would build all ſhips with winter-fallen timber 
under the cover of a roof ſufficiently large to ſhelter them entire] 
from the weather while building, and never launch or float them, «MM 
drive any tree-nails in them (or very few) before they were intendſire : 
for ſea; and, at their return, if they are to be laid up or require aun; 
conſiderable repairs, I would have proper docks, all covered ory": 
to receive them; then I would take out all the ballaſt, ſcrape, wal 
and clean them, and give them all the air poſſible, and contin 
them in the ſaid docks until they were wanted to proceed to ſea. i 
would conſtruct or form all ſhips ſo as to require the leaſt comp» 
(alias large grain-cut) timber poſſible, and make uſe of no oak ii 
orlop-beams, &c. or wherever I could ſubſtitute fir or elm, &c. wil 
propriety, in the room of oak. I would likewiſe convert all i 
timbers in the (hip, as near a ſquare as poſſible, that no ſtreng! 
might be loſt by reducing them too much the mouldering way, which 


onv 
eal | 
n th 


ſenti-ff be judged neceſſary, and incloſe and plant, &c. as before- mentioned; 


nd cut no timber trees down beſore they were nearly at their full 
Wrowth, but purchaie timber of private Gentlemen, ſo long as the 
Waid plantations made it neceflary :—by this means a regular and ſure 
Wupply of oak timber might be 


irnal 


ſhin 
reveal 
2n a0 


them, 


ips ai 
ps ai, whether the late ſhips built for the Eaſt- India Company's ſervice 
Wc likely 
It a 
we, a 
of wil 
>reateli 
Neningf 
artici- 
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if any 


above. 
timber, 


ntendel 


ire ug 
ed oven 
„ wah 
ont 
ſea, 8 
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ame to prevent the cattle from injuring them while 


Wor forty years paſt, for four voyages. 
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i too frequently done, to the great prejudice of ſhips in generals 
and I would alſo increaſe the thickneſs of the plank of moſt ſhip's 


Jpottoms, and rabbet the ſame, and diminiſh the inſide plank in pro- 


portion. I would have no ſhips built or timber bought and converted 


Wro building, but by thoſe who are to pay for their 6wn bad manage- 
nent, both in purveying and converting, throughout the whole. 
Let the foregoing be put in practice, and one-half of the conſumption 
Wind decay of oak timber will be ſaved, if not more. Now, Sir, 


in order to aſſure a conſtant ſupply of o.k timber for the Navy for 
yer, I would plant ſuch parts of all the King's foreſts that are ca- 
pable of growing oaks, and not already planted, and incloſe the 
young ; and 
cauſe large penalties to be laid on any one that thould cut down or 


Winjure ſuch oaks, &c. and if, on a ſtrict ſurvey, the whole of the 
crown lands ſhou'd not be thought fuſficient, I would purchaſe other 


wood and waſte lands (on the clays, that ſoil being beſt) as ſhould 


provided for ever, You next delire 
o know, it large oak timber and large {hips are dearer now than 
mall ſhips and imall timber? I anſwer, no, but rather the contrary 


for (mall ſhips, and conſequently ſmall timber, hath raiſed in price 


Wonliderably more than large ſhips fince laſt war—ſee the Navy con- 


racts for frigates and ſeventy-four gun ſhips. Your next queſtion 
to conſume more timber in repairs than the old ſhips 
ſually have conſumed ? I anſwer, no, that it is almoſt impoſſible; 
or | firmly believe thoſe Jately built on the beſt of the two plans 
ll run fix voyages if permitted, coſt leſs money, and conſequently 
ets timber in repairs, than the old ſhips have done, on an average, 
You next aſk, if the preſent 
ndia ſhips conſume more timber than men of war, in proportion to 


eir tonnage, taking each at their greateſt loaded draft of water? 
No; lo far from it, I am of opinion that every load of oak timber, 


" omerted for building ſuch India ſhips, do carry to ſea double the 
2ntirl\ 


1em, Ol 


eal tonnage that the like number of loads of oak do that is coverted 
n the King's yards for building of men of war. You likewiſe de- 
re to know it I can think of no method to reduce the preſent con- 
umption of oak timber in the India Company's ſhipping ? I anſwer, 
hat this may caſily be done, with conſiderable advantage to the Com- 
any, by two methods, The firſt is, not to build any more ſhips 
ntl} their number js reduced, ſo as to have none lay by, waiting for 
heir turns a whole ſeaſon ; for it is better to have rather too few 
han too many, as a ſupply may eafily be had on any emergeney; 
nd then each ſhip might make eight voyages in twelve or fourteen 


Wh ©-'5, in the room of four voyages, and the tonnage of ſhipping, by 


hir means, reduced from ſixty to forty thouland tons :—this would 
Vol. 11,—ParT v. F ſave 


(7. 


fave more than one-half of the timber now confumed. The nen 
method 1 propoſe is, to build ſhips ſufficiently large to cope with 
the French Eaſt-India ſhips, by which means few or no men of wx 
would be required to protect them; conſequently the timber uſed fa 
building ſuch men of war would be ſaved, and for which, in th 
end, they are ſure to pay four times as much as it would coſt h 
Company to protect themſelves : for large ſhips are not only mori 
gefenſible but more healthy, and conſume a conſiderable leſs num: 
ber of oak trees, but likewiſe ſail cheaper, in proportion, than ſmall 
ſhips do, and a very amazing ſaving to the Company alſo ariſes H. 
ſurplus tonnage. Other nations know this full well, and proce 7 
on theſe principles. I know great cry has been raiſed againſt buill-Wi 

ing great merchant ſhips, and many Gentlemen believe this to be tht 

reaſon that large timber is fo ſcarce, whereas it is quite the contra, 

as muſt appear, when it is conſidered that very few large merchant 
ſhips have been built; therefore it muſt be the great demand for ſmall 
timber in ſhipping, and all other branches of conſumption, that Cet! 
tempted the landed Gentlemen to cut down ſo much timber before itil 
comes to its full growth; and if theſe meaſures are continued, a rea 
ſcarcity of large timber muſt enſue in a few years, which now ny | 
be prevented, not only by the foregoing meaſures, but by the repeal 
ing all acts of parliament that tend to encourage the conſumption ai 


oak timber in general, ſuch as not allowing foreign bottoms to id 
made free, without a very conſiderable expence, &c. and by makin * 
other acts to prevent foreigners building and repairing ſhips, a 5 
otherwiſe making uſe of oak timber for foreign ſervice, And laſt . . 
I would encourage building ſhips in any part of the world, ſoom © 
than diſcourage the landed Gentlemen in the bringing their oaks 2 
maturity, by only leaving open one market for large timber (that vn b. 
the King's yards), or ſooner than diminiſh the ſize of a fingle me- xo 
chant ſhip, eſpecially ſuch ſhips as muſt carry great numbers . : 
troops long voyages, and in time of war are ſure to meet the enemy J 
merchant ſhips, much above their match. Le Bourdenaye and ii Try 
toſs of Fort St. George ſhould never be forgot. . 

Since I received your firſt commands, I have heard a bill is d = 
pending in the Honourable Houſe of Commons, tending to reſtra N 
the Honourable Eaſt-India Company's ſhips to ſo ſmall a burthen if — 
fix hundred tons. I therefore, as a ſervant of the Company, byM 4 


leave to obſerve, that this, if it paſſes iato a law, will, as I concen 


not only be prejudicial to them, but to the nation in general, ai = 
the people's health. I therefore preſume it merits the attention 2M "P 
cool deliberation of the Legiſlature ; and as there is no neceſſitj . g. 
routing leave to build any more ſhips for the India ſervice, "WR. n. 
ome years to come, they may, if they and you pleaſe, take ne 
time to deliberate on this moſt weighty affair, which is a very luci. 
circumſtance ; for the Goyernment now occupy moſt of the prinM * 
pal merchants' yards with their old and new ſhips, a meaſur: 6 m6 


has always been very prejudicial, not only to the Honourable Ei wild 
India Company, but to the Government, and all owners of merch 
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Whips. Before I conclude, I muſt beg leave to obſerve, that ſo little 
Jo the Honourable Eaſt-India Company's ſhipping merit any reſtraint, 
Ta account of conſuming large timber, that the owners of ſuch ſhips 
ee permitted, and do bui d them with fo ſmall ſcantling, that their 
T rincipal timbers are leſs than the principal timbers of the King's 
"Wrigates, although they carry to. ſea more than double their tonnage, 
End homeward-bound are often more than ten times their value, 

« ] am, Six, 


% Your moſt obedient humble ſervant, 


© GABL, SNODGRASS,” 
© John Purling, E/q.” 
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APPENDIX, No. V. 


etter from Mr. Sxop GRASS to the ApMIRALTY BoARD, 
dated 13th February 1795. 


« My LoRps, 


« | an informed that your Lordſhips have been impreſſed with 
nidea, that the Eaſt-India Company having large ſhips built for 
heir ſervice is very prejudicial to the procuring large timber for the 
ſe of the Navy. 

„From che conviction of long experience, I am of a very different 
Piaion, and am certain that if Government will attend to what 
mae ſtated, in anſwer to ſome queſtions put to me by the Com- 
fhoners of the Land Revenue, in the year 17991, which was 
WH ubliſhed with their eleventh Report, and alſo to what I ſtated to 

Committe2 of the Houſe of Commons, in the year 1791, on 
Wi (ame ſubject ; it will be the means of reducing the conſumption 
oak timber, and the expences of building and repairing the ſhips 
de Navy full one-third, compared with what it has been during 
Isen of his preſent Majeſty; and the timber ſaved thereby will 

e ſufficient for the conſtant building and repairing the whole ton- 

hen of of large ſhipping required for the ſervice of the Eaſt-India 
Jompany. 

* by and I further beg leave to obſerve, that if Government were 

I Wt this time to order every old ſhip of war that requires a conſi- 

oy able repair to be put into dock, and to double their bottoms 

ſity ” id top- fides, from keel to gunwale, with three-inch plank, and 


_—_ lrengthen them with as many iron ryders, ſtandards, knees, &c. 
Crs may be found neceſſary, they may be got ready for ſea in a ſhort 
ake Ave, and at a very moderate expence, and thoſe ſhips would then 
y hege as ſafe and as lerviceable for years to come (even to eruiſe in 
Pruner ſeaſons) as any ſhips now in his Majeſty's ſervice, This 
ure 1 aſure will obviate, at preſent, the neceſſity of contracting for 
le E ding new ſhips for the Navy, which, at this time, mult be a very 
zerchu F 2 great 


r © I 


111 $3 great extra expence, and attended with many other diſadvantayy . 
2. i} obvious to every profeſſional man. IF 
bud 7” I have the hon our to ſubſcribe myſelf, with great conſideraticn, Wi « 
2 * Mx Lorps, ay 
Wake « Your Lordſhips” ny. 
W « Eaſ- India Houſe „ Moſt obedient humble ſervant, * 
8 2 « 13th February, 1795. * GABL. SNODGRASS,” er 
EIS « To the Right Horourable the Lords Commiſſioners far ue, 
wel 1t's _ executing the Office of Lord High Aumiral of Wc 
Fry Great Britain.” Wc 
ks * 1 {s 
ory 8 
3 APPENDIX, No VI. . 
1455 5 e. 
ay Letter from Mr. SxoDGRass to the Society for the Hen. 
We PROVEMENT of NAVAL ARCHITECTURE. = 
Wh it: 
wig « GENTLEMEN, „ 
f * « Having obſerved in a book publiſhed by Steel in the year 178; rat. 
. * that a great number of Britiſh ſhips of war had, within a few year, ngl 


mo, been % or foundered, and that with many of them the whole cali av) 
PE: - periſhed ; 


Fi . 
777 A | From motives of humanity to my fellow creatures, and withi 
1 view of doing good to the Public, I am induced to ſubmit to 1 
Wing inſpection ef your Society the accompanying model of the midlhyif 
A part of a ſeventy-four gun ſhip. It was made from a drawing wid 
. J ſent to the Commiſione rs of his Majeſty's Land Revenue, with ny 
r anſwers to ſome queſtions they put to me in the year 1791, and which 
3 1 is publiſhed in their eleventh Report. The ſaid queſtions, with my a 
. only ſwers thereto, and a lift of Britiſh ſhips of war loſt or foundeteh 
wa from the year 1775 to 4784, extiacted from Steel's book, I beg leaf 
. to ſubmit alſo to your perulal, | 
Vis Fips Since | gave my anſwers to the Commiſſioners of the Land Rf 
nt venue as abov:-mention.d, I am ſtill more confirmed in my opinion, 
Pick that if Gov rument were to build ſhips of war agreeable to the pla 
* J then recommended, there would be no danger of ſuch ſhips fu 
[+ ON dering at ſea ; and were they alto to follow the advice I have given 
We my faid anſwers, I am periuaded it would be the means of reducing 
9 5 both the conſumption of timber and alſo the expences of buildiqg 
a Ob and repairing the ſhips of the Navy, more than one third, compari 


to what it has been during the reign of his preſent Majeſty, 
According to the ſtatement of the Commiſſioners of his Maje'' 


ee Navy, as publ ſhed in the aforeſaid Report, page 26, it appears tha 
th the tonnage of ſh ps built by contract, or purchaſed during the pre 
8 ſent reign, amount.d to 256,650 tons, and of thoſe built in h | 
— co Majcity's dock vards to only 131,552 tons, ſo that 124, 804 tons nl 
N 1 been built by contract, or purchaied from the merchants, in Wo 
eee above period, more than were built in his Majeſty's yards :—it u 
Min peas, that the medium duration of the ſhips which compoſe "i 


preſen 


tapes 
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Navy, taken one with another, is only about eleven years 


1 three quarters. 


ation, „ From my leng experience, I have no doubt that ſhips of war 
ey be built to latt eighteen * or longer, without requiring 
material repairs, which would reduce the conſumption of tim- 
er for the Navy full one-third. The annual ſaving from this, ac- 
8.» Wor /ing to the ſtatemcht of the Commiſſioners of the Land Reve- 
ue, would be 16, 667 loads, the preſent annual ſupply required for 
Je uſe of the Navy alone being 50, ooo loads. 
« | with pleaſure ſubmit the whole of my proceedings in this buſi- 
o to your conſt eration, from a conviction that a Society, caleu- 
ed for the expreſs purpoſe of the advancement of Naval Architec- 
Wc, is the only medium through which diſcoveries are likely to be 
Leſtigated wich candour, and ſubmitted to the Public with the 
> Tn Wcmarks of men of the firit ability, in the profeſſion of navigating, 
s well as building ſhips: and under this idea, I flatter myſelſ ſome- 
ing may be done ior the improvement of ſhips of the Royal Navy, 
for the ſafety of thoſe who navigate them; an object which, I 
1785 Feb, appears to me of the utmoit importance in a country like 
year gland, whoſe principal and beſt defence is in the itrength of her 
ci 
J „ have the honour to be, 
with: © GENTLEMEN, 
to e « Your moſt obedient humble ſervant, 
nige (Signed) « ABT. SNODGRASS,” 
which arch, 1794.“ 
ith ml f 
wic 
my a. 
nderec, 
g lea 


nd fe- 
».n100,0 
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5s feu 
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ed ucinzl 
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APPENDIX, No. VII. 
A Lift of Ships in the United Eaſt-India Company's Serif... 


which 1 been loſt, burnt, or captured, from H 
Seaſon 1757 to the Seaſon 1794, both incluſive. | 


1 
No. 779 
. Sea- of 3 , | 
1 N iy Ship's Names. Where loſt, &c. | 
Wes ſents | 
MW out, 
1 EE ; 5 OY | 
LIARS * 1757 20|Stretham —Mrecked in Bengal River. | | 
471 1758 22 Denham - - |Burntin Bencoolen Road, to prevent -o 
ih; 8 falling into the hands of the French, 
pr Ajax - - = = |Captured by the French. 
"i bb Griffin Wrecked at the Iſland of Zelo. 
0 * 1750 20 Earl Temple Ditto to the ſouthward of the Parraſclf 
N 1760 I8] - = None loſt. ; 
8 17610 21 Walpole - = |Captured by the French, outwards. Wil | 
Beg: Winchelſea - - |Wrecked in Bengal River. 3 
FN Elizabeth - [Burnt at China. J 84 
1 4 1769] 20 bes None loſt, 584 
F 1763] 27 Earl of Holdeſneſs Wrecked outwarde, near the Downs, Th 
|: ai 1764} 23|Falmouth Stranded on Sogar Bank, near BengilMiſ: 24 
© Albion = = = |Wrecked outwards, near the Downs. W- 
"Ty 1765 22 - - - one loſt, 1 188 
(> LM 1766 25]Lord Clive - +» [Wrecked nine miles to the SouthwalhW:. 
> f Bologne. = 
(Wed 9 5 
en 0 Earl Chatham = |Suppoſed to have faundered, as ſhe wa 
N never heard of. 
444. Fr 1767 27 = - - - Lone loſt. ; 
"2" 1768| 32 Lord Holland = Wrecked coming out of Bengal Rive, 
e 1769 30 Verelſt = Ditto ncar the Mauritius. 
Seal! Va 1770 31 - None loſt. 
| 1771, 20 Duke of Albany {Wrecked on the Long Sand, in Bengali 1 + 
Tewls # | River, 04 
. of 1 1772 25 [Lord Mansfield Ditto in Bengal River. 25 
ene | Huntingdon Ditto off Joh<nna. | 
* | Royal Captain Ditto on the ſhoals off Pelawar. - 
"00 17731 14 = None loſt. | 
% 17740 15 Ditto ditto. 
1 1775 10M. of Rockingham Wrecked on the Coaſt of Coromance 
8 1770 23[Valentine—Wrecked near St. Iſle de Merchaids. WW 
"A 1777] 21|Oſterly - <- Taken by the French, homeward bounu 
8 | Colebrook -< < [Wrecked going into Falſe Bay. 
| "RO Stafford - Ditto coming cut of Bengal River, 
93 481 Carr. forward. | 
. 3 
AE be 


(7 1 
481 Brought forward. 


No | 
of 
: ** is N Where loſt, &c. 
—_ : hips Ship's Names. ere lo Co. 
18 22 General Barker |Wrecked on the Coaſt of Holland. 
A \ [London = = = Run down by the Ruſſel man of war. 
779 25 Earl of Dartmouth Wrecked on the Carnicobar. 
| "|Groſvenor = = Ditto to the eaſtward of the Cape. 
| Royal George - 
| o — 
ſtlilſboroug * Taken by the Combined Fleets of 
{ \Mounſtuart = 
— pe France and Spain. 
TAatton 1 
Godfrey 


ent ha 780 21 Bland ford Taken by the French off Ganjam. 
reneh, | [Fortitude = = Ditto by La Fine, French — 
| Earl of Hertford |Wrecked in Madras Roads. 
| |Hinchinbrook = Ditto in B-ngal River. 
| Major — - |Burnt at Culpee. 
| 


Fasel 
Duke of Abel Ditto in Madras Roads. 
ds. 'Fairford - = Ditto in Bombay Harbour. 


2 21 Duke of Kingſton |[Jitto off Ceylon. 

83 13 - Lone loſt. 
27 Halfwell = - [Wrecked near Peverell Point. 

: 43 Mars Ditto in Margate Roads. 

33 Hartwell - - = Ditto off Bonaviſta. 

31 -< - - - - [None loft. 

8 ze Vanſittart = = |Wreck:d in the Straits of Gaſper. 

'g. 31 Foulis = = [Not heard of fince ſhe ſailed from Ma- 
| dras for Bencoolen on the 8th March, 

| 1791, {ſuppoſed burnt.) 

| «„ „ +. {Nene ot 


_— — 


901 2 
| 91 28 Winterton - - |Wrecked off Madagaſcar, 
Bly 43 Princeſs Royal = Taken by the French in the Straits of 
Sunda. 
| Pigat - Ditto by ditto at Bencoolen. 
Beg; ) None loſt. 
04 34 Triton - - [Taken by the French in Bengal River, 


G38 Total. 


— — 


mance, 
1411ds, 


bound 


ver. 


. aloft to cut away the wreck of the top-maſts. Soon after this f 


. fea, in particular, came over our ſtarboard gangway, broke 


- maſts going a-ſtern, and the ſea ruſhed in with ſuch violence th 


( 4 ) 


APPENDIX, No. VIII. 


Copy of a Letter from Carrain Low1s to Mr. Sxoy Wi 
GRAss, reſpecting the Ship Woodcot, July 4, 179;, WF" 


——_— 


« SIR, | 
ce In conſequence of your requeſt, that I would ſtate to you if 


damage ſuſtained by the Woodcot, in the hurricane ſhe encounterfi 7 
on her laſt outward bound paſſage, I ſhall, to the beſt of my rec; to 
lection, relate the particulars. he | 


« On the 28th of April, being in latitude 15* 30 ſouth, longital | 
700 Eaſt, the weather dark and ſqually, with a confuſed fea, 1h 


er 
wind veering from E. S. E. to E. N. E. and increaſing; at ei Have 
P. M. we wore ſhip to the Northward, and at eleven laid her ou! 
under a mizen ſtay-ſail, as it looked very unſettled; ſoon after e { 
night the hursicane came on with exceſſive violence, and the ſea Hut. 
almoſt inſtantaneouſly to a tremendous height. In a very few be! 
nutes the mizen-maſt went into three pieces, about eight feet % cl, 
the poop, and the main and fore-top-maſts almoſt at the ſame ind 


The ſhip then fell off in the trough of the fea, and rolled with (ul 
violence that it was with the utmoſt difficulty we could keep ourſe 
faſt upon deck, and utterly impoſſible to make any attempt to g 


fore-maſt went about twelve feet above the deck, and the main- 
by the board, almoſt immediately after, The fea was by this uu 
breaking over the ſhip in all directions, ſo that it was with then 
moſt danger we got clear of the wreck of our maſts, One hen 


wheel, ſtove in the bulk-heads of the cuddy and round-houſe, ui 
nearly filled the cabins. Almoſt at the ſame time one of the dei 
lights in the great cabin was ſtove in, by the wreck of one of rin. 


was with the greateſt difficulty we could get it ſecured again; uw 
had the dead lights not been fitted on the plan you have lately coll 
ed, I have reaſon to think we never ſhould have got it done. Ya 
new doors for the quarter-galleries we found equally. beneficial, 
our galleries were both gone, and a heavy ſea beating continu 
againſt the doors, which, upon the old plan, never would hb 
ſtood. We now expected every minute that the ſhip would fountlil 
as ſhe rolled and ſtrained in ſuch a manner that we thought it inp 
ſible ſhe would keep together. The ſea broke over the poop ala 
continually, and we could not venture from under the po 
deck without the greateſt danger of being waſhed overboard. Ia 
tunately our tarpaulins were ſtrongty battened down, our bali 
ſcuttled, and our booms ſecured in tuch a manner as gave us h 
of ſaving them if the ſhip outlived the ſtorm, Fortunately tow 
the day-light the hurricane began to abate, and ſoon after it 


cc 


Vo 


1.8 


(48.5) 


te winds; but as it ſtill looked threatening, we immediately ſet 
bout ſecuring and examining every thing we could: we found our 
arboard main-channel gone, and moſt of the bolts of the fore one 
arted, our quarter-galleries ſhattered to pieces, and great part of 
he balcony-rail and carved work of the ſtern. Before we could 


NOB 


5 tour decks cleared the hurricane came on again from the N. W. 

W: poſible, with, greater violence than before; indeed we ſeemed to 

eguite in the vortex of a whirlwind, for the wreck of the bulk- 
£ads, and even the heavy doors of the cuddy, were carried up as | 

ou eh as the poop, and thrown down upon the deck again with great 

inten e io):nce. The ſpray of the ſea was carried up in ſuch quantities 


rec to darken the air all round us; and, from the change of the wind, 
Dee ſſea made a dreadful breach over us. The whole frame of the 
ngitui ip ſeemed looſened, and the water forced in through every ſeam of 
ea, HMecrupper works; ſo that we had every reaſon to fear that ſhe mult | 
it ei ve gone down, as it was with the utmoſt difficulty the people [ 
her wlll 0u1d ſtand at the pumps, from the heavy and continued rolling of | 
er mi e hip. Fortunately, in the evening, it again became moderate z | 
ſea ut the ſea continued ſo high it was impoſſible to do any thing with 

few be ſhip. Next morning the weather was moderate and fair, we got 

t abo cloſe-ree fed mizen-top-ſail ſet upon the ſtump of the fore-maſt, 


ne tend wore ſhip, and in the evening a top-gallant-maſt up abaft; but 


ich (vc {ca continued ſo high, and the motion ſo violent, we were afraid 
ur{cl io ca't looſe our booms. The day following, the ſea being more re- 
to lar, we got up a jury fore-maſt and main-maſt, and proceeded to Ma 
this ras, where the cargo was landed and the ſhip ſurveyed ; and, to the 1 
in- mu urpriſe of every We rot one of the iron knees were found in the il 
his ul 1 


a(t ſtrained, or a bolt broke; and, as I am certain they never can 


n the Mave a more ſevere trial, I am convinced they may be depended upon 


ne hee all times. Indeed, during the Woodcot's firſt voyage, | had a ſuf- 
roke UlWcient proof of their goodneſs, as we met with a tiffoon in the Kaſt- [ 
uſe, Mn Occan which laſted three days; we afterwards beat round the 

he dei apc in the middle of winter, in moſt ſevere weather, and did not 

1c of rwe in England until the middle of November; and, upon the 
ce thit Whole, went through as much bad weather as moſt ſhips; and at 
in; et time, you may remember the iron knees turned out equally 
ly ade. | can therefore declare, as far as | can judge from the experience 
e. J thiee voyages, that iron knees anſwer every purpoſe of ſtrength and 
eficial, WW curity, and of courſe give great additional room for ſtowage. I 


,ntiov ol 


all be happy to give you any further information in my power upon 
ld bY 


is ſubject, and am, 
% SIR, 


op ala „ Your obedient humble ſervant, 


the poll (Signed) «© N, Lows,” 
rd, I July 45 1795.“ ü 


Vol. 1. — PART v. G Le ngth 


( 42 ) 


Length, Breadth, and Tonnage of Ships built for the Hy: 
norable Eaſt-India Company's Service, under the Inſpe 
tion of Mr. GABRIEL SNODGRss, their preſent Survey 
of Shipping, and all with three Decks, except the tl 
firſt Ships, 1 6G 


. ˙ . NÄ—— — be 


— 


* Ship's Names as ; — Length for Contract [Meafur | 
Gr per Contract. thick Tonuage. |Breadth. |tonnage. tonnag, Wi 
In | eet. In.,|Feet. In. 
T757|Filbury - - - - | 3 06 3 33 9 | 643 
__ JOſterly - < - - | 3 106 333 9g 642 
Admiral Watſon - | 3\go »1|30 = 
Tree Ships — — — 
17580 
a DRE © -- = = 3 106 - 133 6 
Valentine - | 3 [109 83 10 
Pocock = „ - | 3 jz06 = [33 6 
Calcutta - - - -| 3 [106 = [33 
Royal George = = | 3 | go = |30 = 
—_- - -.-. *j. 3 „ TT HS | 
Six Ships P * 2 
— | — — 
| 1759 Lord Mansfield - - 3 [106 — 33 6 
ki Duke of Richmond 3% 3 83m 
2 „„ - - - - | 3 \210 - © 134 » 
ts 17; IO Norfolk - - [3107 3 34 1 
e. 
E Neptune 3 107 3 33 1 
ee 0 
nj 
Ws 37 60/Earl Elgin — „ ann 3 134 3 
*: {hn Royal Captain n 23 110 34 
f True Briton - - = | 3 110 634 
. "_—_ Plaſſey e 04, 6 110 80 33 8 


F. gur Ships - > — 


( 4 } 


| hip's Names as | Bot- | Length 
L — Contract. . 2 ge. Breadth — — 
| 
—— — EIA IEEE eee OS ens 0 
In. Feet. In. Feet. In 
Admiral Pocock = - | 3 110 6 33 8 | 666 666 
Horſeirzden = = 3 110 6 33 8 | 666 666 
e | 3 81 34 3 687 687 
Earl Aſhburnham = | 3110 6 34 - | 679 679 
Royal Charlotte - | 3 107 3 34 3 | 669 659 | 
Groſvenor = 31.0 6134 - | 679.] 679 | 
Elizabeth - - 3110 = (34 [ 676 676 i 
Albion = - - - - | 3 |116 = |33 = | 668 668 
Britannia 3 10 = [34 ] 576 676 | 
Nine Ships - - - 6066 6066 | 
3 | | 
62 Earl Middleſex - - | 3 f107 = 34 [ 657 657 1 
= Britiſh King - - - | 3 [110 = 33 8 663 663 | 
Dufte .- |. 3 [L107 _ - 134 1-087 657 
Talbot -- - - » - | 23 1107 . = $6: - 1-289 657 
Glatton +. - - - |. 4 ji30 , „„ - +76 676 
Cruttenden - =- - | 3 [110 = 33 8 | 663 663 | 
Deptford - = =- -| 3 |110 = 34 [670 676 | 
Pigot - - - - -| 3 [110 34 [ 670 676 | 
Havannah gn - | 3 jlio 34 - | 6 6 676 | 
Spaker + - - - | 23 [822 „ 67 ou 702 | 
Lord Clive = - ] 3 ro 34 -{ 676 | 676 
Eleven Ships - « 2 7379 7379 
3 | 
" 16; Duke Glouceſter = - | 3 107 =|24 = 657 657 
| Vanſittart 3110 = |34 676 676 
P %%%  <I34 < | TOS 
Northumberland — | 307 = [34 - | 657 657 
7 % 06 | 
Duke Albany = - - | 3 |119 = [34 676 676 
Earl Lincoln] 3 ſr10 34 676 676 
Anſon = - - - - | 3 [107 34 - | 657 657 
Devonſhire 307 = [34 - | 657 657 
Lord Holland = - - | 3 flo = [34 6696 696 
London [ 3 lo =« 124 » | 676 676 
Eleven Ships - - - 7342 7342 


= 


Built | 105 Bot-] Length | | 

in 4 4 Sear * toms for Breadth. 3 

Year P : thick. tonnage. 8e. 
| In. Feet. In Feet. In. 


1764 Harcourt - - - = 
Ponſborne = 
Saliſbury - =- = = 
Thames „ 
Anterwyke 
Pacifick . 
{Grenville - - - = 
Speke =- = = = 
Dutt en 


110 34 —[ 676 
110 4 «wn 
17 34 ][ 656 
110 34ͤ 99 
110 34 [676 
112 833 6 668 
110 34 [ 678 
110 66 “ 


| 


110 = [34 ] 676 


1 
' 
1 
WH UW Wwwuwwty Ss 


Nine Ships = © PTY 6107 
| + 
1765 Prince of Wales | 3 10 = [35 = | 716 
Duke of Kingſton - | 3 [tio +<1|34 =- } 676 
Lord Camden | 3 [115 3444 797 
Duke Cumberland — 3 110 = 35 = 716 
Hampſhire 3110 34 = | 696 
1 Lioneſs „* 693 
M Nottingham - 3} 3 ji11i4 = 134 = 7ol 
8 4 Seven Ships - — - 4905 
r 1 + 
N Houghton - - - | 93 lis -< [34 +1 In 70 
| ne, | Europa * 3 110 - 13S 9 676 6 
l Egmont ce. % ¾ö 
l Northington „„ » |: I neee HE TS 
SOT Greenwich © - -'- | 3 [tlio 34 [676 6 
1485 « . nne a FI i 0 
7 Hector ' = - - J 3112 34 = | 688 7 
9 lt] Earl Chatham „ 34 J 6766 
THOR | Eight Ships - - - 5437 $ 
MG: bn 1760 Walentine 611 Js — 676 6 
1 Verelſt 3110 534 - 6766 
\ Queen 4112 6 36 8 | 804 | | 
Sea Horſe = - - [310 34 [( 676 | 6 
Shrewſburß 3110 = 34 676 | 6 
Granby - =- - 4 10 =» 136 8 7867 
Six Ships - - - 4294 4 


E 


of oy Bot- Length - 
alm 14 . edn A — for [Breadth. — — — 
Huna A vear * thick. | tonnage. 


— — — — 


In, Feet. In. Feet. In. 


676 i 1768 Duke Grafton [4112 6 [36 8 804 814 


6709 — — — 
51 One Ship 
608 le 5 | 
ow WM | . | | 
769 Bridgewater - - | 4 [112 6 36 8 | 804 840 . F 
676 Huntingdon - = - | 4 [110 35 = | 716 770 
"18 —— v - | 40  - By -© 510-1. 79 
Wo Reſolution - - | 4 |zi2 6 66 8 | 804 | 836 | 
1 Princeſs Royal - [4112 638 - | 864 878 | 
610 Stafford - =- - -| 4 112 6 36 8 | 804 833 | 
—=- Prime - =- - [4112 6 38 - | 804 868 
10 3 Worceſter = - - - | 4 [110 35 [ 716 735 
ll Latham  - = «- -} 4 [6 - 5. 0 730 ' 
67 Morſe 4% 6 38 «| 875 4 
il Duke Portland - - | 4 10 = 135 4 JIG 734 
718 — — 
be 1 Eleven Ships - — — 8584 8835 
23 —  — 
lh | | | 
W770 Calcutta - - = 46110 6 36 [ 761 771 
41 Groſvenor - - - - | 4 [112 36 KJ 729 741 
„ Colebrook - = - = | 4 [tio 35 - | 716 739 
1 Lord Holland = - - | 4 12 6 [36 8 | 804 851 
7 Rochford l! [4e ' - [25, = „ 737 
Lord North - [4 10 6 36 - | 701 777 
London -.- - - | 4 tee .- 23 - 1 38 738 
Godfrey - » - - - C4 [210 © , OO 20 
Eight Ships - . - 5919 6038 
| | 
-71 Norfolk — — - | 41110 36 - | 916 734 
Naſſau „„ - = | 4116 - 35 + 67 2 
Ofterly - - - [41% 36 -| 758| 775 
Gatton - - - - - | 4|110 < [36 = | 756 778 
Royal Henry - [4112 6 36 8 | 804 842 
Royal Charlotte - - 410 36 - | 758 771 
Earl Sandwich = - 4112 6 36 8 | 804 844 
bor - - 41110 <'[36 - | 758 777 
Marg. Rockingham 41110 - j36 - | 758 799 
Nine Ships - — - 6830 7055 


Built 
>> the Ship's Names as Bot-] Length | Contract 
5 ms M | 
Ter per Contract. Ae _ [Breacth. + dE — 
In, Feet. In. Feet. I 
1772 Royal Captai a 
” er”. : 2 * > 2 2 10 
ord Mans field — 5 = 26 TS — 
ied |= . - I 72 
Stormont - : _ 8 j = a 
uke Kingſton - | 4110 - 135 2 1 723 — 
Six S: ey 
ix Ships - - 4690 478) 
777 [Te ö 
775 3 5 , „ n 35 2723 140 
True Briton z = 8 — 
| - | 4 i210 .6 136 [765 779 
Three Shibs - — - 2242 231} 
1774ʃHilſborou g | 4 [119 << 5 2 723 | 741 
One Ship Ty 
1777 Earl M | 
—_— »- | 4 |x1o 36 ][ 756 782 
Royal George 3 e 38 7-8 L 
Royal Admiral r 9 4 1 
Tountituart Sr = 3 2 
an ma - - 1 4 into . - 136 «© 338 7:0 
mptont - 14 110 - 36 * 758 750 
S; . "LJ 
IX Ships = — 46 3 477 
ita | 7 
=P ET J 
Earl Oxford - - «fo WE LE 
ER - ;- -| 41-0 30 238 7 
Contractor = ö 4 Fall - 36 4 758 77 
— anne 758 71 
8 alpole = ane *L0 774 
r Barker ine 03 758 | 700 
ges 4 {110 36 [ 738 74 
Eight Ships — - - 6064 6179 
— 


| 1 Built 3 _ Bot- Length | 0 ontraQ (Meaſured 
= 1 A the —_ — N _ 5 [Breadth. Ro tonnage. 
| | In. Feet. In. Feet, In. | 
36; / London = - - 4 [120 = j36 = 827 836 
907 Laſcelies . = „„ - «206 <= 008 824 
13: Pigot = - = - - | 4 0 = {#36 -[ 758 765 
76; I Neptune [4116 -< 436 = | 799 | 809 g 
77 Earl Dartmouth - 4 [116 36 - | 799 | 3842 | 
"168 Ponſborne - > | 4 [116 - {436 - | 799) 8e 
— Vanſittart = — 4 116 36 - 799 | 3-8 | 
4787 | Belmont 3 4 117 3 762 769 | 
_— Eight Ships — - - 6342 6477 
742 i — — —— | 
-0 a 1780 Warren Haſtings - - | 4 110 36 [ 758 | 763 | 
TY Ex - -» - -{ 41066 jo 36 1 2 0 | 
2315 Valentine - | 4 [116 36 - | 799 790 
MM: ff Ofterly = - + 40 136 [ 758] 775 
— Fertitude Mee 6 | 326 775 
141 Earl Hertford d 416 36 - | 799 807 
* Northumberland = - 4116 = i135 = | 755 784 
Deptford ' = - - - 46 = 135 I 
Earl Cheſterfield - 4116 35 ][ 755 810 
— Aſia „ ‚ - et „ 701 | 80 
82 OR one 
> Zen Ships - - - - 1735 . 200 
77 -— —— —— 
" „. | | 
1 $751;Dutton < - » - | 4 [116 36 [78 761 
78 Major „ -|-.4 836 - 135 $208 768 
— Kent „„ i + 003 2 
ai General Coote - - | 416 35 - | 755] 797 
Montague -|- 4 [1:6 - {35 ][ 755 | 7St 
— Duſbridge 496“. — 4 116 = 135 — 755 | 771 
7 Winterton „„ 1 
i Duke of Athol - - | 4 116 2s <1 3866 780 
70 Francis „ YE PS. Bo 789 
1 %% 
_ op _- - » - | 4116: - 35 <7 308 | 708 
774 | (Genera) Goddard - 4 116 e136 5 755 799 i 
_— X - - +6 5 T8 | 
2 Thirteen Ships - = - 9815 10124 


— 


( 0-3 


oy Bot-] Length | 
in the Ship's B = GY toms for Breadth. — 
Year — Maas thick. | tonnage. — 


— 


In. Feet. In. Feet. In. 


1782 Barwell 6 | 4 116 2338 755 

Lord Macartney - - & 1246 — 134 «© 385 
Houghton i - 35.208 

General Elliott 41026 = 1245 — 3 20 

. 8 & [#16 h 
8 —_— -- -! 4. - = 8 

125 [1 Six Ships - - - 4530 
"eater 1733 | WS 


4. Middleſex - - - - | 4 6 38 - | 755 
10450 —W -:- - - | 4 j116 , 335 
—— „„ nns 155 
Sihaevagh - -. - | 4 [116 = 13s <1 395 
[Earl Cornwallis « - | 4 116 = [35 — 755 
Lord Cambden - | 4 16 = 35 755 
Six Ships - - - A 4530 
2 
1784 King George - 4 $4830 „ 755 
Duke Montroſe - - | 4 116 = 135 = | 755 
„„ - - - | 4 \16 - 35 11 09- 
Three Slips - - - 2265 


_— — 


$735|Manſhip - - - - | 4 [116 36 = | 799 
Rockingham - "%, - | 4 j116 36 = | 799 
neen - - »- i f, - 16» 799 
Fort William - | 4 [116 = 36 = 799 
RAS - ---1:4 7 799 
Worceſter - 4 116 36 799 
William Pitt | 4 116 = 136 = 799 
Bridgewater -. = 4 116 = 136 [790 
Lig: Ships 1 — - 6392 


— — 


— < < 
——  — . os 


( 49 ) 


u Bot- | Length [contra Meaſure 
my — - N i. Dreadth. tonnage _ 
In Feet. In. Feet. In 
786 Thetis C 804 
- (Princeſs Royal - - | i %% - | 206 805 
Melville Caſtle - - | 4 1116 36 —[ 799 806 
Earl Fitzwilliam — — 4216 - 36 - | 799 803 
Princeſs Amelia = = 4 [116 _ - [206 -j 9 808 
Roſe - = - - - | 4j116 _- [36 - | 700 801 
Hauke 4 [216 366 % 799 
Henry Dundas - [4116 236 —[ 799 802 
'Woodcot = - - - | 4 [116 36 = | 799 802 | 
Minerva -_. - | 4 j116 36 }. 290 798 | 
Nottingham - - = | 4 [130 = 40 = | 1109 | 1152 | 
papaya „„ ͤ „ a MS 17 $3 ns 937 | 
Beni - - | 4 B23;  - 26.8 + an 9686 | 
Larl Wycombe —- | 4 110 10134 54; 643 643 ' 
Marg. of Lanſdown - | 4 106 10 33 04: 47 647 | 
Lord Wallingham — | 4 | 97 <7 - 412 117-089 559 
Sixteen Ships 2851 12952 
„Lord 3 - | 4 1116 236 —[ 799 803 l 
| 3 3 - | 4 li3z - {40 1151 116g N 
* — „ 4 1125 - 38 - 960 961 | 
Ceres [4 [120 44% „% 1390 | 
oddam m - - | 4 [128 = |38 6 | 1009 1021 i 
Tron -| - }, 4 [146 » 136 <7 J007 08 | 
Airy Caſtle = 4 |116 3b - | 799 813 
Prince William Henry 41116 36 = | 799 803 
Eight Ships 7481 7550 
=_ | | 
14 1788 Ocean — — — 4 132 — 41 214130 1189 i 
= Duke of Buccleugh - | 4 [130 = [41 = | 1165 | 1182 
=o 
| arley =; - 4 1133 = ]41 = | 1165 | 1155 
T hree Ships 3510 3 546 | 
ö 4 9 
WW: Lord Thurlow - - | 4 116 - 1246 - | 799 805 4 
| Earl of Abergavenny - | 4 [132 = |41 = | 1180 | 1182 
| Royal Charlotte = - | 4 [132 42 | 1238 | 1252 
| \Uindoſtan = [ 4 [132 42 = | 1238 | 1248 
Four Ships 4455 


(30-7 
Built Ship's Names as Bot- ] Length Contract Mein 
Y -=_ —— ack. t —5 Breadth, tonnage. tonnage 
— — 
| In |Feer. In. |Feet, In. 
1790 Alfred =" > ͤ „ 4 834 - = M30 11980 111 
Canton - - | 4 |134 = |41 -| 1198] ng 
F rue Briton - 4134 41 - |] 1198] 129 
Taunton Caſtle - - | 4 [134 = |41 - |} 1198] 129 
Woodford - - - | 4 (134 =- 141: I 1180| 14 
Five Ships 5972 Go; 
| | | 
1792 Brunſwick 44130 42 „ i219] w 
Bombay Caſtle - - | 4 ji32 = [42 = | 1238 | ny 
Exeter - - - - | 4 |132 42 - | 1238 | 16 
jGlatton - =- - [ 4 j132 = 142 = | 1238 | nj 
Four Ships 5933 4olf 
1794 Arniſton < | $5 144 = [43 = | 1416 ” 
Earl Howe - [4117 10 37 43] 876 | Ot 
Cirenceſter - - - | 5 [144 = [43 = } 1416 | 143 
T hree Ships 3708 3 
1795 Thames [5 [144 = [43 = | 1416 | 141 
Royal Charlotte = - | 5 [144 = 143 6 1449 | 1 
Henry Addington - | 5 [144 = [43 = | 1416 | 14} 
Glatton - | 5 [144 = 143 = | 1416 | 14} 
Walmer Caſtle - - | 5 [144 = 43 G | 1449 | 146 
Cuftnells - - - - | 5 [144 =.143 =- | 1416 | 149 
Princeſs Charlotte - | 4102 = [33 63] G10 | 61 
Tellicherry = 4 [102 - 129 3 465 abt 
Sir Steph. Luſhington 4 [14 = [33 2 | 608 | 6d 
Princeſs Mary - - | 3 | 93 11 30 7 | 462| 6 
— - - - -| 3g. I F100 
Eleven Ships 11,113 15015 | 


oO OO uMmO”OC" . ß cc. 


＋ Ship's _— as — _ Ke ith, contract Meaſured 
Meu "ao per Contract. thick | tonnage. tonnage. | tonnage, 
tonnage * 
— || | In Feet. In, jFect. In, 
570% Warley - = - - | 5 [144 43 6 | 1449 | 1460 
1:18 Hindoſtan ©. - © © 43 6 | 1449 | 1463 
oi Earl Talbot — - 5 144 43 = | 1416 1428 
1248 Ceres - - 5 144 43 -= | 1416 1430 
12048 Earl of Abergavenny - | 5 144 43 6 1449 | 1460 
120 Neptune ] 5 144 43 6 1449 1468 
„„ „„ = -; - | 5 1146 43 6 | 1449 | 1451 
Goff Ganges . .6 5 1149 43 6 | 1505 1502 
7 | — a _— =... 5. 3: 2 43 6 1449 | 1471 
1 New ſhip bulding 3 
124 tor Mr. Woolmore 4 nt 36 813 813 
12:98 
126 Ten Ships 13,839 13,946 
12:08 a | 
| f 
40h | N. B. Seventeen of the largeſt ſhips in the above liſt are built 


with iron knees, ſtandards, breaſt-hooks and crutches, which are 
Wequally applicable to all ſhips and veſſels in the Navy, from a gun 


„ 


— 


boost to a firſt rate; and they certainly will not fail, if they are made 


of ſuflicient ſtrength, for the ſervice required. 


1 
2 
3 
3 — . — - -- 
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WExTaact of a Letter from Captain TxoLLope, while he 
commanded the Glatton *, to JoHN WELLs, Eſq. » 


I have the pleaſure of telling you, the Glatton ſails as well as the 


Wh iic-of-battle ſhips in general do, and in every other reſpect is a 
"4 of war. We found her in the late engagement very ſtrong, and 


| the firing of her guns did not hurt in the leaſt, We have tried her 
laſt winter well in as hard gales of wind as ever I ſaw. She is re- 


} markably tight, and, take her altogether, in every reſpect is the beſt 


Whip | ever was in. I have many thanks to give you for the great 


WT uttice you did the ſhip in fitting her out, and alſo to Mr. Hayward 


Wor his attention to us. I ſincerely hope, in our next cruize, we may 
W cet with a Seventy-four in the Glatton, and I can venture to ſay, 
ow, that I think ſhe would either take or fink her in twenty minutes, 
= 17 Auguſt, 1796. 
| HENRWY TROLLOPE. 
Joun WeLLs, Eſq. 


* The Glatton was built for the India ſervice, with all iron hanging knees; 


* been two voyages there, and was one of thoſe taken up on the emergency of 
»\ernmecut in the year 1795. 
H No. 


(0 J 


r : 
ON NAVIGATION. 


HE manner in which the ancients navigated their ſhips has been 
a ſubject of much controverſy and diſcuſſion, the meaning 9 
different authors has been differently interpreted, and the queſtion 


ſtill left undecided. 


It ſeems to be the general opinion, that the compaſs was not knom 
at (2a till about the year 1300, and then not in general practice: 
the diſcoveries of Columbus and da Gama were attributed to it 
uſe. All voyages, however, prior to 1300, muſt be ſuppoſed to har 
been performed without the advantages ariſing from its diſcover, 


with ſuch aids as the navigators of thoſe times were enabled u 
collect. 


The Portugueſe pretend that the uſe of the aſtrolabe at ſea, for de 
termining the latitude, was introduced by Martin de Boemia in 1405 
under the auſpices of Don John ; and others pretend that the knoy- 
ledge of the croſs-ſtaff was publiſhed by Worner at Nuremberg, in 
1514. In 1545, Medina publiſhed a book entitled, “ Arte de Ni 
& vigar,” which he dedicated to the Emperor, boaſting that he ws 
the firſt who had reduced the art of navigation to a ſyſtem, Thu 
we find that the aids to navigation (ſuch as are known at preſent) 
were very light till the beginning of the ſixteenth century; notwith- 
ſtanding which our ſhips certainly undertook and performed voyage 
of great length, which is proved by a variety of authors, but which 
for more certainty, we will confine to thoſe made to the Holy Land 
in the time of the cruſades. "The firſt from this country was in 114), 
which, ſtopping for refreſhment at Liſbon, aſſiſted the prince 4. 
fonſo in the conqueſt of that city from the Moors, and founded tht 
kingdom of Portugal. Part of the ſame fleet, after performing this 
ſignal ſervice, proceeded on their firſt object to Paleſtine. A fimila 
expedition took place in 1190, and ſeveral others, both before aut 
after, from various parts of Europe. 


Thus then we ſee that in the twelfth century we were tracing back 
thoſe voyages, which had been made by the Phoenicians and Ca 


Ce A a et ts et to Ee Rs. 1 


thaginians to this country in very remote periods, and it is curious u 


conſider that we are equally ignorant in what manner they were con 
ducted; nor was their knowledge of ſhip-building, whatever migil 
have been the ſize in general uſe for commerce (in either caſc), cor 
fined to ſmall veſſels, for we knew enough of the ancients to dett!- 


mine for them ; and the ſhip from Acon, taken by our king Richard 
it 
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in the twelfth century, carried 1500 men, with many other inſtances 
that might be given of large ſhips in uſe at the ſame time, but that 
it would lead to too great length, 


know that it is eaſy to ſolve the queſtion of navigation without 


J trouble, by ſaying they never loſt ſight of the coafl ; but whoever 


chooſes to conſider a voyage from England to Liſbon only, to be per- 


S formed always in ſight of the coaſt, will find more dangers and difficul- 


ties than he at firſt apprehends; and I much doubt if any ſeaman could 
be found to undertake ſuch a voyage at this time of day, if you were 
to take from him entirely the uſe of thoſe inſtruments which aſſiſt the 
navigation of the preſent times, and make him liable not only to the 
length and tediouſneſs of the voyage, but to the dangers of a lee- 
ſhore, or the being driven accidentally to ſea out of fight of the coaſt, 
on a boiſterous ocean that is ſeldom quiet for any continuance even in 
the fineſt ſeaſon. 


I am therefore of opinion that our anceſtors were not without 
guides to enable them to croſs from one country to another, and to 
furniſh ſome direction for the courſe they muſt ſteer to arrive at any 
particular iſland or port. If we deny them the uſe of all thoie 
guides we now uſe, we do as much perhaps as our authorities war- 
rant; but we muſt not deny them all forts of guides becaule we are 
not acquainted with them, but rather ſeek to know what they were, 


Derg, u than to decide the queſtion negatively. 


The whale fiſhery was known and praCtiſed in the beginning of 
the ninth century; although it was ſo far forgotten as to be conſi- 


ſhips to that fiſhery in 1598, ſo that we may conclude with Solomon, 
Al novelty is but oblivion.” I think there can be no doubt but 
there yet may be traced ſome mode by which our anceſtors conducted 
their navigation; I know there are manuſcripts remaining of naval 
battles in 1200, and there {till exiſts a book, entitled“ The Old 
* Ruler of the Sea,” publiſhed in 1490, which is 55 years prior to 
the book of Medina; and moſt likely many more books and papers 
in the cabinets of the curious. — Should any ſuch be found, it is 
hoped that indications may be given through the ſame channel. 
Your's, 
NavuTicus. 


No 


( $4 } 


No. LVII. 


ExrRAcr from the ELEVENTH REPORT of the Comm 
SIONERS of the LAND REVENUE, Feb. 1792. (Page gz. 


0 WE cannot indeed help remarking, that though this nation 

| excels all others in the extent of commerce and in nay 
power, and though there have been great improvements in every 
other art, yet hardly any of thoſe lately made on the conſtruction 
of ſhips have originated in our dock yards, but have generally been 


copied from ſhips taken in war. It would ſeem as if ſome public | 


encouragement were wanting for inventions in this moſt important 
art. | | 

« Perhaps this defect may in ſome degree be ſupplied by the 
hte eftabliſhmene of a Naval Society inſtituted for this purpole; 
and as there are many men of genius and practical knowledge men- 


bers of it, it is to be hoped that this reproach will not long cons 
tinue,” 


— ſã— iu — OO— 


* No. LVIII. 


Cory of a LETTER from Mr. FERCGUSsON, Aſſiſtant Sur 
veyor of Eaſt-India Shipping, to GAB. SNoDGRASS, Eſq. 


1 Liverpool, September 12, 1797. 
SIR, 

I ARRIVED here yeſterday with Mr. Humble. On Sunday wt 
1 flopped at Wolſeley Bridge, and were moſt part of the day in 
the wood belonging to Sir William Wolſeley, of whom Mr, 
Humble has made a purchaſe of oak timber to the amount of nine 
thouſand five hundred pounds; and he is tonverting it in the 
wood, where I ſaw floor timbers, long timbers, lower and middle 
futtocks, &c. &c. all converted, ready to be put into their places: 
he ſells the waſte on the ſpot, therefore takes only the neat timber 
to Liverpool, by which he muſt make a wonderful ſaving both of 
land and water carriage. The wood is about one mile from the 
bridge, where there is a good wharf : it is ſhipped in barges, and 
gocs between ninety and a hundred miles on the canals to Livd- 


pool. 
I am, Sin, 


Your moſt humble ſervant, 


GILBERT FERGUSON. 
Gabriel Snedgraſs, Ei. 
4 A Lit 
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No. LVIII. 


WA Lisr of Suips in the EAsT-Ix DIA Coup AN x's SERVICE, 


built with all Iron Knees, Standards, &c. 


-» 


Eafl-India Houſe, 
Nov. 2, 1797. 


In all, 26 ſhips built and building, 


o 
8 . 
ilt in 9 Bottoms] Builder's Total 
vs = Ship s Names, thick, [Meaſurement; Tonnage, 
5 Inches. 
1794 | Arniſton 5 1433 
Cirenceſter 5 1439 | 
1795 | Thames 5 1432 
Royal Charlotte 5 1453 x 
Henry Addington 5 1432 
Glatton 5 1432 
Walmer Caſtle. 5 1469 
| Cuffnells 5 1429 
1796 | Warley 5 1460 
Hindoſtan 5 1463 
Earl Talbot 5 14.25 
Ceres 3 1430 
Earl of Abergavenny 5 1460 
Neptune 5 1468 
Coutts 5 1451 
Ganges 5 1502 
Hope 5 1471 
— 24642 
1794 | Earl Howe 4 876 
1795 | Tellicherry 4 465 
Sir Stephen Luſhington | 4 608 
1796 1 Gardner 4 813 
1797 | Five Ships building 
about — tons ns + 4 «es 
| | — 6762 


Total 31,405 Tons 


No. 


> BEE 


No. LIX. 


To the SocitTtyY for the IMpRovEMENT of Navar 
ARCHITECTURE. 


GENTLEMEN, 


HAVING lately ſent you a few books, with my ideas on the (uh. 
ject of Shipp. ng, I carneſtly requeſt your attention to tha 
part which relates to ſhips of war foundering at ſea; and if it ſhoullif 


appear to you that ] have not pointed out ſufficient means to pr. 
vent the like diſaſters in future, I truſt you will, for the ſk 
of humanity, furniſh the public wich your obſervations, and point 
out beter and more effeQual means to remedy an evil of ſo mud 
importance"to this maritime country. 


From a long acquaintance with the ſubject of giving ftrengiff 


to the ſhipping of a great commercial company, by means of ir 
knees,&c. and the actual experience of their good effects in the w 
of weathed, i in ſcas more open and ſubject to ſtorms than in moſt oth 
parts of the world, I truſt I ſhall not be deemed too preſumptuous i 
aſſerting, that ſhips of war as well as merchant ſhips may as at: 
vantageouſly be confiruGicd and built upon fimilar principles; ar 
through your means J am ſtill in hopes my plans may be adopt 
in the Roysl Navy, where the loſs of lives by ſhips founderin 
in a ſhort period of nine years, is ſuppoſed to exceed four tho 
ſand, as will appear by a calculation in the APPENDIX, No. I. a 


traced from Steel's Lift, 
I am, GENTLEMEN, 
Your obedient humble ſervant, 


GABRIEL SNODGRASS» 
Eafi-India Houſe, 
Nov. 1797. 
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INTRODUCTION. 


T has been endeavoured, time immemorial, to find the true 
proportion of Maſts for Ships: even in this century, celebrated 
lathematicians have written moſt elegantly on this ſubje& in the 
eoretical way, but without any poſſibility of applying their theory 
o practice, and conſequently they have been of no advantag2 to the 
cicnce, The number of Maſts, indeed, in large and ſmall veſlels 
Je determined; alſo the placing and diviſion of Maſts in Topmaſts 
nd Topgallant Maſts unchangeable, the form and proportion of the 
ails compared to each other are ſo generally adopted, that they ſeldom 
Jeviate therefrom ; ſo that we have not only Ships of the Line, but 
Jen Ships and Veſſels of all ſorts arrived almoſt to a perfection in 
Wheir rigging, and having the area of their ſails in the beſt proportion 
Wo the ſize and quality of the Veſſel: all this, by practice and ex- 
| xrience alone, ſometimes by chance, and ſometimes by increaſing 
r diminiſhing the length of Maſts and Yards till they were of a 
oper ſize, without the leaſt aſſiſtance of theory. 
From all this it would be reaſonable to ſuppoſe, that thoſe Veſſels 
ich have ſuch well-proportioned rigging ought to ſerve as models 
Wor every other Veſſel of the ſame ſize. But as Veſſels of the ſame 
Wimenſions, nay even the ſame fulneſs of body in water, may till 
e of very different qualities, not only in ſtability, but alſo in ſailing z 
Wherefore the practical part alone has not proved ſufficient to deter- 
rind the alteration of Maſts and Yards in ſuch a manner that the 
Wnomentum of the ſails will become equally ſuited to a ſhip of other 
Wi ualitics as it is to the former. It would be ſtill more difficult, if 
Dach ſhips ſhould undergo any alterations in their dimenſions, or 
ere to carry lighter or heavier guns, conſequently a leſs or greater 
Wumber of men to ſerve the guns, or to carry the guns higher or 
Wower above water, &c. which alterations of courſe would require 
alterations in the ſize of the Sails, Maſts, and Yards. Theſe alter- 
Etions cannot at laſt be known but by conſtantly trying experiments 
ra great expence, and with much loſs of time, or by a well-founded 
Wicory. It is the latter which will be here treated of; but only ſo 
Buch of it as applies to the ſtability of the ſhip, and not to the diſ- 
Wribution fore and aft, which occaſions the well-ſailing of the Ship. 
his laſt circumſtance depends on ſuch inveſtigations as do not di- 
W<ctly belong to this diſcourſe z but, however, does not make any 
alteration in the area of the Sails, but only in the poſition of the 
Maſts, which cannot differ much from what is cuſtomary. 
It is already ſaid, that the theory here treated of is only to deter- 
mine the area of the Sails in proportion to the ſtability of the Ship. 
A >hip is at preſent ſo rigged, and the ſails made in ſuch a manner, 
lat their area can at pleaſure be 1 or diminiſhed, accord- 
2 | ing 
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ing to the force of the wind, or ſtability of the ſhip; but that is i 
the preſent conſideration, It is neceſſary to determine a cert 
inſtance, when certain Sails ought to. be uſed, in a determinzz 
ſtrength of the wind, and at a time when the well failing and ſtabili"f 
of a Ship of the Line is of moſt conſequence, which certainly is 
that time when a Ship is in a line of battle, engaging an enemy, 
The qualities of a good Ship of the Line on ſuch an occaſion Ouoht 
therefore to be determined, namely, that ſhe ſails and ſteers vel 
works well through the wind, and when to windward of the eneny 
in a topſail gal-, ſailing ſix points near the wind, carrying three 
topſails, three top-gallant ſails, fore-topmaſt ſtay fail, jib or mizen#; 
all hands at their quarters, the men at their guns, and ſmall arms u 


o it. 
leeward, and every thing properly placed as uſual, ready for adio T 
that the Ship at this inſtant poſſeſſes ſuch a ſtability as not to ine ph 
more than about ſeven degrees. ugh 
Theſe are the circumſtances from which the whole area of Mils 
eight ſails are to be determined. What here is to be conſiden le 
when the area of the ſails is to be determined, is the ſtability of til 
ſhip. This procceds from two cauſes: Firſt, From the power of * < 
the wind on tte fails, and the diſtance of this power above the cen 


of gravity of the ſhip : Secondly, By the weight of the men at the 
guns and ſmall] arms to leeward, and their common centre of gravity 
ſrom the middle line of the ſhip. | 

The momentum of the men from the middle line of the ſkip, ts 
gether with the momentum of the ſtability of the ſhip, and the nun- 
be of degrees the ſhip is allowed to incline, will determine the me 
mentum of the ſails; from whence one may eaſily conclude, thu 
nothing in this way can be done without knowing, 

I. The whole quantity immergcd at the very outſide of the plank 
when the ſhip is completely armed and fitted for ſea. 

II. The ſituation of the centre of gravity of the whole ſhip, whe 
all the weights are diſpoſed as uſual, at the time of an engagement 
with an enemy. 

{[T. The diſtance from the load water-line to the metacentre. 

The firſt and laſt circumſtances can eafily be known, but the f. 
cond is more difficuit ; with a great deal of labour it may be found 
by calculation, and that very near to a certainty, But the beſt me 
thod is to find the centre of gravity by experiments, as related in tht 
New Tranſlatious of the Swediſh Academy of Sciences, firſt quarter in 
the year 1787; which experiments are ſo neceſſary to be known in 
this work, that they are added by way of ſupplement te this (mill 
Treatiſe. | = | 

In a harbour where a fleet of ſeveral ſhips of the line are lying, ſuc 
experiments ought to he made not only when they are complete] 
fitted out or equipped, but when they are unarmed ; not only when 
they are entirely new, and quite empty, but alſo when they are be- 
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* That the Jib inſtead of the Mizen is uſed in the calculations, is becauſe tht 
Jib is tomerhing larger, and has its centre of gravity higher ; there is more cet— 
teinty that the momentum of the other ſails will not be too great, 

; come 
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t is lf ome older, in order to find the centre of the hull only, The ſame 
certfſþught to be done with frigates and ſmaller armed veſſels. All cir- 


rmina&umſtances in theſe experiments ought to be exactly noted, and pre- 
tabiliy :rved as a collection of very uſeful Tules, * 


y is Such experiments as are here mentioned or recommended ought not ] 
ny, Who be conſidered as phyſical, but entirely mechanical; as not deſigned 

wong find any laws, but only with leſs trouble and more exaCtnels to 

s wel i the poſition of the centre of gravity in order to avoid a more 

enemſ i dious and long calculation, 

g the It is at laſt ſaid, in the above-mentioned Tranſactions, that by | 
11zen Huch experiments the Art of Ship Building will advance much faſter 1 
arms ſo its perfection than ever it has done before. | 
adio T he following Treatiſe is divided into three Articles. The firſt 

incl phyſical, depending as uſual on hypotheſis or ſuppoſitions, which 


ught to be accepted as realities when they agree with experimental | 
als. The ſecond is mathematical, grounded on pure mathemati- i 


2 of the 
W| demonſtrations ;z and the third ſhews the application of all this. [ 


ſidered, 
of th: | 
ower ( * Some place in the ſhip ſhould be fixed on, from which the common centre of [ 
e Centr 2vity of ail the weights ought to be calculated: For inſtance, in a line of battle | 
n at te OED edge of the lower deck beams cloſe to the fide, oppoſite to the | 

ain maſt. 
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1. ON the efect of the air or wind againſt an inclined plane. | 
2. When a fhip ſails fix points near the wind, to ou the ebliquity of 1 ' 
ſail againſt the wind, ſo that the effect which forces the ſhip forward | 
may be a maximum. / 

3. To find the relative force of th: wind that occaſions the ſhip to heel, . 19, 
incline ſideways. : 
4. The abſolute force of the wind when it blows more or leſs. * 
/ 


5. The force of the wind on the fails when they are braced three points n 
the wind's true direction. 


ARTICLE I 
6. To find how great the momentum 45 the power of the ſails ought (oh 


in order to make the * incline a fixed number of degrees. 


7. To find the area of the main-top and main=top=gallant ſails, 
8. To find their common cepitre of gravity, | 


o. Neceſſary rules to be Andiun lefore the proportion of the ſails belomg! 
to the other maſis can be determined. 


eee ee eee eee ee eee ee tee ee re te ee ee ed Et er La. * G 


10. To find the area of the ſails belonging to the fore and mixen maſt, a 
the height of the common centre of gravity to the ſails belonging to" 
three maſts, above the lower edge of the main-top ſail. 


11. To find the momentum of al! the eight ſails from the centre of grati 
of the ſhip, and alſo the momentum of the power of the ſails. 


** ——_ 


arr 
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ARTICLE III. 


4 12. To find the momentum of the ſtability of a ſhip of 74 guns, and alſo 
the momentum of the men quartered to leeward at the guns and ſmall 
arms. 


| 13. To find the power of the ſails, and from thence the breadth of the 
main-top ſail belyw, or at the lower edge; and from thenge, 


Ig. To find the proportion of all the ſails, 
15. To find the length of maſts and yards. 


.. 4 cable conſtructed according to the calculation of the area of the ſails, 
nor der to ſhew that they are rightly calculated. 


17. To find how much the ſhip will incline only by the weight of the men at 
the guns and ſmall arms to leeward, and how much ſbe will incline by the 
force f the wind on the ſails only, without the ſaid men being to lec tuard. 


y of th 
orwark 


18, Ven a ſhip is beating off frem a lee ſhirt, with a preſs of ſail in a 
[tiff gale of wind, to calculate hw much ſhe will incline, as a proof that 


the area of the ſails is well proportioned to the ftability of the ſhip. 


heel, 1 


19. To fix the area of the ſails for another ſhip of the tine of an equal 

DF e and dimenſion, but of leſs ſtability, | 

20. ien there is a properly and well rigged ſbip of the line the area 
of whole fails bears the beſt proporti n to her flabiliily, het to find 
a rule by which the area of ſails for all other Hips of the line may 


gt 10 gui the ſame proportion to their ſtability. 
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b WHEN a quantity of air ſtrikes or impinges upon a plane 
AB (Fig. 1.) inclined to D C the direction of the wind or 
„every particle of air does not ſtrike directly on the plane, but 
e whole quantity of air bends itſelf and ſlides along the plane, and 
W its preſſure has nearly the ſame effect as if it immediately ſtruck 
Ne plane in the direction D C: fo that when the velocity of the 
Wind increaſes, the preſſure on the inclined plane is alſo increaſed. 
Wonicquently, let D C denote the abſolute force and direction of the 
Wind, which as uſual muſt be reſolved into two others D E perpen- 
Wcular to B A and E C parallel to the plane, whence D E is that 
rer which preſies perpendicularly againſt the plane: draw EF 
Wrpendicular to D C, then EF is the lateral force that acts perpen- 
Wcularly againſt the direction of the wind D C, which ought to be 
Wultiplicd into the whole area of the plane, and not into its pro- 
ion. 
2. By projeftion to find the power of the wind on the fails in 
terent poſitions, as well that which makes the ſhip incline, as that 
Which forces her forward, and in which poſition of the fails this laſt 
be a maximum, it is here ſuppoſed that the ſhip ſails fix points 
che wind; and no one ought to preſume a ſhip of the line can 
nearer in a heavy ſea. 
Draw a line A B (Fig. 2.) which ſhall expreſs the force and di- 
on of the wind from Bro 4; conſtruct in the ſame a ſemicircle 
ed into eight equal parts, 1, 2, 3, 4, 5, 6, 7, and 8. From A 
Hough the 6th diviſion draw the line A 6 C, then A C becomes the 
Dale line or axis of the ſhip, which makes an angle of fix points, 
“ z againſt the direction of the wind. 
From 4 draw the lines At, 4 2, 43, 44, and 4 5, which lines 
F luppolcd to be the different poſitions of the ſails. Draw B 1, 
PE. B33. B4, and B 53 then thoſe lines become the angle of inci- 
nce which the wind makes with the ſails; and as thoſe lines B 1, 
2, Oc. are perpendicular to A 1, A 2, Oc. therefore they alſo ex- 
| 's that part of the wind's power which acts on the ſails. It is 
WW power and none elſe that not only forces the ſhip forward, but 
makes her incline, | 
K Draw 
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1 
Draw therefore the line B 6, which is the ſine of B A C, org 


angle which the direction of the wind makes with the middle line 
the ſhip ; and draw all the lines 1 D, 2 E, 3 F, 4 G, and 5 H, 
rallel — A C the middle line of the ſhip, whence each of thoſe ling 
repreſents the middle line of the ſhip. | 

Now as B 1, B 2, &c. is that power which moves the ſhip {8 
ward, and alſo ae en it to incline : therefore does D 1, E 2, Fr 
G 4, and H 5, expreſs that power which moves the ſhip forwaif 
and B D, B E, Cc. that power which occaſions the ſhip to inch 
or move about its axis or middle hne 4 C, But of all the powe 
DI, E2, F 3, G4, and Hs, which move the ſhip forward, 7 
is the greateſt, which happens to be in that place where the (ail Ji 
cuts the angle B AC in two equal parts, which poſition of the {4 


as moſt advantageous of forcing the ſhip A will here be ii 
mitted. 


Continue 3 #; then by conſtruction it muſt fall in the cen 
of the circle, whence B F = the half of Bo is that power which 
this caſ makes the ſhip incline, or turns it about the middle lines 
axis, equal to half the fine of the angle BAC; conſequently, M 
the abſolute power of the wind B A = 1, then the ſine B O \of iſ 
angle B AC) is o, 9239, and the halt of B 6 or B F oh 939 

This method of determining the power of the wind on the {ai 
when failing by the wind, is not exactly true, becauſe the las a 
hollow or bent, and not a plane or {trajght ſurface, as it is here [i 
poſed; but as this, together with what is treated of in &i, apr 
very well with practice from calculations made upon ſhips of (ii 
ferent ſtabilities), it gives a very good proportion for the area of 
ſails in compariſon with the ſtatility of the ſhip, when the princo 
and method as here uſed in its whole extent is follewed, l 

§ 4. It being nec ſſary to know the abſolute force of the vi 
(blowing more or leſs) when the proportion of the areas of the lil 
is to be ſettled, therefore the following experiments have been mad 

In the ycar 1779, when a trial was made with a new fixty-20 
ſhip, then ſuch an anemometer was uſcd as is deicribed by 
BoUGER in his Trai'e du Nauvire, of one foot ſquare, With 08 
i n{trument the force of the wind was meaſured at different time 
and after ſeveral conſultations with all the officers on board adv 
what Character ought to be given to the different winds and gales th 
blew during the expedition, the following determination was ag't 
on, viz. When the force of the wind was 


lb. Ib. | 
I, it was called Top-gallant-fails Wind 1,14 = U 
135 ———- Briſk Top- allant Ditto 1,71 2 U 
3 Top- tails wind — 2,29 = U. 
25, — — Briſk T'op-ſails Ditto - 2,8 = 
gz, ——— Reef'd I op-fails Ditto 3,43 
45 Hard Reet'd Top- fails Ditto 4,57 = % 
* Courſers or Under- fails Ditto 5,71 = * 


7 to 8, — — Halt a Storm = 5 8 to = 
IO to In, ————— Pull Storm 


3 


It was not from the behaviour of this ſhip that the force of the 
ind received thoſe characters, becauſe ſhe was very ſtiff, and could 


fo * W:ry her top-gallant-ſails very well when others were obliged to 
ef their opſails; but as the officers on board were all old expe» 

hip N enced ſeamen, they did (with their common deliberate conſent) de- 

' 2, mine thoſe characters abovementioned. 

forward Now as the wind acts alſo on the ſhip's hull and rigging, there- 

inen re ſome addition ought to be made to the wind's power on the ſails, 


Which addition has been taken in the calculations to be g part of the 


> powe: 

S. Hole power. 

fai This is the reaſon for the addition to the above-mentioned cha- 
the ers of the wind's power, and why this greater or added power is 
e be Med . | 


5. Now as the power of the wind on a plane whoſe area is 1 
Wot (quare is = vIb. and one cubic foot of ſalt water is in weight 


he cent 
63 1b. therefore the power of the wind is on an area of a foot 


which! l 


e lin: if 5 : ; jplied i 

N guare = 8 cubic feet of water; and this multiplied in (H or 0,4619 
i of il D 0, 4610. v 

hed z), then = or 1 = to the power of the wind on a fail 
= one foot ſquare, when it makes an angle of three points with the 
fails u 


* Wind's true direction: and when this power is multiplied into the 
here lu aof the fail (§ 1.) then it gives that which here is called the 


I, 22 yer of the ſails, 
s of (ill 


rea of H 
princi2 


he wi 
the 6 
en ml 
K 
b 1 6. TO find how great the momentum of the power of the ſails 
Wich u £2* fo be to give a thip of the line a determined inclination or 
nt times cling. | 
ard abu Poſe A. (Fig. 3.) to be the centre of gravity of the ſhip, 5 
gales t de meta-centre, c the centre of gravity of the weight of a ceriain 
as az mber of men at any height whatſoever above the centre of gravity 
W: '/- SUPPLEMENT, page 65), and d the centre of gravity of the 
W 5 when the ſhip is upright; | 
From c, d draw lines horizontally or perpendicular to A d. Let 
e men in c be removed a given diſtance y, and at the ſame time 


AA I 1 CHEM 


4 = 


wn - 
6 de force of the wind act on the fails in 4, always perpendicular or 
% = nt angles to the maſt or middle line (A d) of the ſhip. 
3 Dy the moving of the men, and the force of the wind on the ſails, 
7 =» e ſhip is not able to ſtand upright, but turns itſelf about its centre 
oy gravity A, and takes an inclination, ſo that à comes in B, c in C, 


| in D, and fin F. Through B, which now is the meta- centre, 


9 = 


K 2 draw 
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draw a vertical line B I, then the water acts with a force that! 
equal to the whole weight of the ſhip in the direQion / B 
poſe the inclination of the ſhip. 

Suppoſe the ſhip is to receive a determined inclination A D ; then 
fore from C draw C G horizontally, and from F draw the line 70 
at right angles to it, or vertically, and from A draw A perpend 
cular to BI or Ad. 

Pur FB 2a, CFI, 4D rg, AI nes ly 


5 to 0h, 


the whole weight of the ſhip, or the ſpace of the body in water, 9 L 
its deplacement, = Q; the weight of the men S); and the pow Bo 
of the ſails =$; then it is evident that the ſhip retains the (ani 
inclination, or is at reſt, when y P+zS=x . 
Suppoſe the ſine of the angle A BI, the inclination of the un 


fin. S. a 4 coſ. g. b TT Nv 
= = = ——; =- 
s, then x ——and y 8 from whence x 2 — * 
. Iv 
and y P = _—_ Put the momentum of the power of tif 
= in. . a 9 coſ. 8. 0 P aa 
ſails z $ = , then is 1 = 1 —.— — which is a gere TY 


ral expreſſion for all thips when the power to make them incline 1 
in queſtion. And as the quantities here recited are known, it vil 
not be difficult to find the abſolute momentum of the ſails power i 
It is this that was to be found; but how to find, from this ne 
mentum, the area of the ſails themſelves, will be ſeen in the follow 
ing Sections. . 

7. Before the area of the main-top- ail and main-top-gallam. 
ſail can be found, it is firſt neceſſary to know their figures. L 
their uſual figures be aſſumed, and let the breadth of the main -t 
ſail below be the ſtandard, by which all proportions concerning te 
fails are formed. Put 1 
The breadth of the main-top-ſail Ty 1K 


(Fig. 4.) 


The breadth above = - - L M =ims = $151 
Its depth — = — — - D F ='n 4 = 61 
Breadth of top-gallant- ail above -> XN Q Sip #-= 6M 
Its depth — — — P. H 4 # = Gd 


we 0 fa 
The diſtance between theſe two ſails, as | FH = rnx, y = 0,031 


room for top- ſail yard and ſheet block, 
From the lower edge of the main-top- | 
ſail to the upper edge of the main D ESN x, f = cl 
treſtle-trees | | 
From upper edge of main-top-ſail * FG = bus, b = of 


upper end of main-top-maſt 0\ 
Head of main-maſt above the treſtle- = B9 = FG = bus | 5 
trees * 


The breadth of main-top-ſail below, or of the lower edge, which | 
fiſt to be known, = x; from whence the arca of the main-top-ſail = 


. ar, and cf top-gallant fail == 


„g, from whence ti 
ar: 
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1 tea of both ſails together is = * into 1 T A; put this 


, and introduce the known quantities, then c =, 9138. * 
fle of main-top-ſail and top-gallant-ſail together. 

W 4 8. Since the expreſſion for the area of both fails for the main. 
rpenc- aſt is known, it follows that their common centre of gravity ought 
Wo to be known. 

The centre of gravity of the main-top-ſail from its lower edge 


5 1 . 
he 1 and the centre of gravity of the main-top-gallant-ſail 


3 m1 
2 m 
rom its lower edge = x. g. _ the diſtance between the main- 
— 
p-ſail and top-gallant- ſail is r nx ( 7.) ; from whence nx + rx x 


*. n. 1+r, which is equal to the diſtance from lower edge of main- 


y fail to lower edge of top-g llant-ſail; and æ into u. 1+r +9, 


W 2+ 11 i 3 TT. 25 
== = » imo. @ LILLE LIL 


Jha 3. PT 3.þ+m 
ravity of the top-gallant-fail above lower edge of the top fail ; from 


. 


[ 
G 


„* 


= to the centre of 


6— 


A gene. 


yy v_ 


cline \ 
it wil rbence 'x into . . 2 1 + W 1 222 
wer A 3 ＋1 2 g 225 
11S m6 \ I+m.n+g.m+p 11 
follow. _ — : | 

l . Mm + 2 — —— 
S. La 22 = a ae "y 
ain-top- 1 + Þ 3 « Bs 3 + nA. m 
ting te 


Ee. and when the known quantities are introduced, then g x = 
38. , which is the height of the common centre of gravity of 
"Moth the fails above the lower edge of main-top-ſail. 
0,75 9. It is neceſſary, before the area of the fails for the other maſts 
©,72. tuation of their centre of gravity can be known, to introduce 
0,54. ke following, which alſo very nearly agrees with common practice, 
0,44 188 2. 
he head of the fore-maſt below the head of the main-maſt = 2 of 
e head of the main-maſt, All dimenſions belonging to the ſails of 
e fore-maſt = 0,9 times thoſe belonging to the main-maſt ; and of 
Who belonging to the mizen-maſt = 0,72 times of thoſe of the main- 
Wa. The head of the mizen-maſlt above the upper edge of the main 
- reſtle-trees = ©,091 times the length of head of the main-mal\t. 
over edge of mizen-top-ſail below the upper edge of its treſtle- 
Nes = 0,688 times the length of the head of mizen-maſt, From 


nx I L 
=_ hich we have, 
which v8 The diſtance from upper 
p-ſail = edge of main-top fail to 6.6 
ne the head of the top-maſt= FG E 0,23,0,72=0,:0, Lon 
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F790 <9 


Length of the head of the 


main-maſt above the up- 

per edge of the treſtle- 

trees -  - Egge, %a 
From the treſtle-trees to 

the lower edge of main- 


. _topſail - - = =DE=fa=0,18.0,72=0,12096.x, c 
Head of fore-maſt below elo 
the head of main-maſt =3hn=5.0,23 0, 72, 0662. x. , om 
Length of fore-maſt head So, o, 9, 0, 23.0% 2, 1490. x, 2 
From upper fide of fore- F 
treſtle-trces to lower edge ms 
of fore-top ſail Sc, uo, q. o, 18.0, 72 g, 1166. x, Nec 
Length of the bead of Is 
mizen-maſt = —=0,72bn=0,72.0,23-0,72==0,11092. F. 
From the main-maſt treſtle- 5 
trees to the lower edge 3 
of mizen- top ſail - So, 688.0, 725 , 688.0, 72.0, 23.0 
| = 0,0820. x 3 


The head of mizen-maſt 
above the main-maſt 3 
treſtle- trees So,. oqthn o, og t. o, 23.0, 72 g, ol 51. 

Lower edge of the main-top- ſail below 8e ; 
the head of the mizen-malt 0, 1296 

\ —— So, 2952. 
Lower edge of fore-top-ſail ſo, ob62 : 
below the head of the} 0,1490 
main- maſt 0,1166 


* 
- 


0,3318—0,2952=0,0366. x= 
lower edge of fore-top-ſail, below the lower edge of mains 


„ 


top-ſail 1 
Lower edge of mizen-top-ſail below o, 1192 | en 
the head of the mizen-maſt 0,0820 | p. 
88 ore? | |! 

0,2012 | et 

Head of the mizen-maſt above the' 3 
main tie{tle-trees * — 0,0151 | ay 
DS +2 $$ 

0,1861 ppe 

From the main treſtle-trees to the hi 
lower cdge of main-top-ſail o, 1296 ng 


0,0565. x =loweredy 


8 „ * a —— . — te. * "_ — 3 — 


of mizen-tep- ſail below the lower edge of the main-top-ſail. we 
2 

To help the imagination, let Fig. 5. repreſent a uſual rig2!\}r 
draught of a ſhip of war, whoſe eight fails before-mentioned (5 i C 


INTRODUCTION) are drawn up: The line AA is ſuppoſed to be that 
wherein the centre of gravity is, B the upper deck, and that th 
lower end of the main-top-maſt reaches the line CC, when its hes 


— 


* 


— /___S 


C.J 


even with the upper edge of the main treſtle- trees, the lower edge 
de topſail at D, and the common centre of gravity of fore-top- 
it ſtay-ſail and jib at T. | 

E 5 10. It will not now be difficult to find the area and centre of gra- 


ity of the ſails belonging to the other two maſts, becauſe 0,9”, cx = 
dne area of both ſails belonging to the fore-malt = o, 81. 0, 9138 


6.x, 0,74018 . x*; and 0,722, cx* = to the area of both the ſails 

elonging to the mizen maſt = o, 5184 . 0,9138 0,4737. K* 
x. ea whence the area of the ſails belonging to all the three maſts are 
0. 4. 2,1277. 4 


8 The common centre of gravity of the fore-top-lail and fore-top- 
llant-ſail, from the lower edge of the fore-top-ſail = 0,9. gx, and 
e common centre of gravity of the mizen-tap-ſail and top-gallant- 
from the lower edge of the mizen-top-ſail = 0,72. 7 x. 

From this and what has been ſhewn at the end of § 9, we have 
0. g—2,0300.x = centre of gravity of both ſails belonging to 
e fore-mait above the lower edge of the main-top-ſail; and 
122.0, „72. 7—0,0505, x = centre of gravity of b th ſails belonging to the 
Pen-maſt above the lower edge of main-top-fail ; from which x into 


a 


l 7 —— 
2.9. 0,0300. o, 9 . c+0,72 . g—0,0555. %% *.e 
3 * S — bs * 
0151. c+0,9*. c+0,72 .'c co, &.. 44, 72. c 
; : 5 2 — PENS > 
W- - into 5 + 0, 9. g — 0,0366.0,93 + 0,72. g — 0,0565.0,742* 
2. F | 1 + 0,9* + 0,72? I + 0,97 + 0,72, 


0.4548 . x, which is the common centre of gravity of all the ſails 
W- longing to the three maſts, above the lower edge of the main-top= 
W-!, {ince the value of all the known quantities have been inſerted. 

> 11, Thus nothing elſe remains to obtain the momentum of all 
be ſalls belonging to the three maſts but to determine the diſtance 
tom the centre of gravity of the ſhip to the lower edge of the main- 

all; but this diſtance cannot be taken at pleaſure, If too great, 
en the top-ſail will become too ſmall; and if too ſmall, then the 
p-[ajil will become too long in proportion to the maſt; con- 
quently it will be neceffary to find a top-ſail of ſuch a depth, that 

e top-maſt which is to carry the ſail may acquire a proportionable 
72h in compariſon to the height of the maſt above deck, ſo that it 
ay conveniently be put into its place and raiſed, 

Therefore let 4 (Fig 4.) be the centre of gravity of the ſhip, B the 
pper edge of upper deck amidſ{hips, C the lower end of the top-maſt, 
Inch has a given diſtance BC above deck when lowered; and the 
nzth of the top- maſt equal to the diſtance from C to the upper edge 

the main treſtle-trees E: whence the length of the top-maſt will 
S CE, and = EG when aloft : whence the diſtance from C, the 
wer end of the main-top-maſt, when ſtruck, to the lower edge of 
de main-top-ſail D is D =DF + FG—2 DE = nx+ bu x— 
& = 0,72. x + 0,23.0,72. x — 2.0, 18. 0, 72. # = 0,0204. x 
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d (See i! 
o be th 


— ee 


— 


that t. 
its 0:08 


„ 


Conſequently, 
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Conſequently, the diſtance from C to the common centre of 
vity of all the ſails belonging to the three maſts is = 0,6264 
0,4548.x and if the diſtance from the centre of gravity A to C be py 
= d, the momentum of all the ſails from the centre of gravity of th 


ſhip will be=d4+0,0204.x+0,4548.x.2,1277.x*. But this is not it 
whole momentum of the ſails; there ſtill remain the two fails be. 
longing the bowiſprit. : 

As the area of thoſe two ſails, as well as the height of their cents 
of gravity above that of the ſhip, depends very much on the ſituati 
of the bowſprit, its elevation and length, therefore they ought fig 
to be determined. As to its ſituation, it is not liable to any Change, 
and when its elevation is about 25 degrees, it ſeems to have riſe enoug 
to be out of water in a heavy ſea when the ſhip pitches; and avi 
its length, or rather the place where theſe two ſails ought to be fil 
to the bowſprit (which will anſwer very well to our purpoſe in the fill 
lowing manner), ſuppoſe the whole length of the ſhip between the ph 
pendiculars of ſtem and fternpoſt==/, and the diſtance from the cent 
gravity of the ſhip to the upper fide of the main treſtle-trees=b, t 


the diſtance from the perpendicular of the ſtem along the bowſprity | | 
| PR 
Ih5x 


e a . 


the tack of the fore - top- maſt ſtay- ſail may be put=— 558 and the Ml 

i 5 ers 

tance from the ſame perpendicular to the jib 5 And as to UI 4 
2 


area of both ſails together, it agrees very well with practice w 
that is ; part of the fix ſails belonging to the three maſts; and the audi 
of the jib is to the area of fore-top-maſt ſtayſail as 4 to 3. T 


common centre of gravity T (Fig. 5.) above C will be very near i 


CD 


diſtance I = 0, 56.x and as the ſum of both theſe fails togetheri | 
bl 


2,12 8 i 
3 _ = 0,3546.x*, their momentum from the centre of g- 


vity of the ſhip will be = 4+ 0,56.x.0,3546.x* ; whence the m 
mentum of all the eight fails from the centre of gravity A of U 
ſhip will be = 4 + 0.6264.x + 0, 4548. *. 2, 1277. * + d + 0,56 
o, 3540. * =4a+1,0812.x. 2, 1277. 1 T4, 50. x. o, 3546 * which! 
= d.2,1277.x*+2,3:x*+4.0,3546.x* +0,1986.x * = d. 2, 4823.2 
2,4980.x*%, When this is multiplied into the power of the wil 
o, 4619. v | 

03 
fails 7 (§ 6.) by this of the wind, then we have d. 2, 4823. * 
24086. 4 = 63.11 

ory 0,4619. 
_—_— of the ſails for all ſhips of the line in ſtronger or we 
winds, 


— Sts at Com 1 


(Y 5.), or if we divide the momentum of the power of ti 


. OE Og Ir GI IN 


and this is a general expreſſion for the u 


This expreſſion ſtands ſeparate. The firſt is the momentum of all the i 
belonging to the three maſts, and the ſecond of thoſe which belong to the b 
ſprit ; for this reaſon, that if at any time it ſhould be found neceſſary to *M 
this laſt, it is eaſily done as being ſeparate, | 

ARTICY 


Kier ME 


5. 12. TO apply this in practice, ſuppoſe the area of the ſails, 


— ache length of maſts and yards for a ſhip of 74 guns, are to be 
ok fel ound, whoſe length between the perpendiculars of ſtem and ſtern 
change posts is — — — - = 184 feet, 

enoull Rreadth moulded = - - - = 493 ditto, 
nd augdt of water 1325 5 : 2 
be l — - = 20); ditto, 
the icht of ports above water-midſhips = - . & Lens, 
the WP defence on the lower deck is 28 guns, 36 1 on the 
* Popper deck 30, 24 pounders, and on the quarter deck aud forecaſtle 
my UE pounders. Its deplacement from outſide of the , anks when 
ſor Wrmd = 2 = 100,500 cubic feet. The centre of gravity of the 


ole ſhip above water, when completely armed, and every thing 
\WW|accd as uſual in an engagement, and all hands to their quar- 
Wis, = 2,1 feet. The diſtance between this centre and the meta- 

entre = 4,22 feet = a. Number of men to a 36 pounder = 12, to 


1 24 pounder , and to 12 pounder 7 men. The whole number of 
ice wal en at the guns to leeward = 59 and to the ſmall-arms on the 
| the &:ngway and poop = 50, in all 409. If the weight of one man 

Te = 2,7 cubic feet of ſalt-water; then the weight of all theſe men 
near = 257-409 = 1104 cubic feet P. Suppoſe their common 


eue of gravity from the middle line of the ſhip is = 15 feet = b, 

rom whence the momentum of theſe men from the middle line of 
Wie ſhip is = 1104.15 = 16560 = b P, | 

Tie momentum of the ſtability of the ſhip is 100500. 4,22 

424110 =a 2, From the centre of gravity of the ſhip to the 


oper edge of the upper deck at the main maſt = AB = 10,5 
© IM" s 5.“ 


+ o, \W hen the upper end of the topmaſt is even with the upper edge 
* which! the treſtle-trees, then the lower edge of the fid is to be from upper 
1823. eck, a diſtance BC = 5,7 feet *, from whence the diſtance from 
the wi 


De centre of gravity of the ſhip to fid of the top-maſt is 4 C = 
5,5 + 57 = 16,2 feet = 4. 
er of M 4 13. From all this, to find the momentum of the power of the 


I. 1 which is == 2 4 (56.). It was the con- 


823. x 


r the nl 


a * The diſtance BC = 5, is for this purpoſe: that when the top-maſt is to be 

or weng bed, and its lower end ſtands on deck, the upper end may paſs the eye or col- 

r of the ſtay, to come to its place, This diſtance ought to be more or leſs, ac · 

ding to the ſize of the ſhip ; but for three. deck ſhips the length of main-tap- 

aſt from the lower edge of the fid to the top-end, is to be equal to the diſtance 
tween the upper deck and upper edge of the treſil( aicces, 


L dition 


all the (al 
to the vl 
ary to 48 
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US he 


dition from the beginning that the ſkip ſhould not incline more a 
7 degrees. 


— * 
— 3 


SB, 5127, 28 4241 10, and 5 5 


. | Lore fin. 5 = 9,0858945 [ 
Log. 424110 = $5,0294083 © WW 

— — — | d! 

| 14,7133028 | | 

Log. rad. = 10,0000000 . 

P 

4 pow amt 41 

Loy. colon 7? = Qs a9b7507 | i ir 

Leg. 16550 = 4.219060 

Gs — — U 

14,2158110 | 1 

Log. rad. = 10,0000000 ' I 

— X =” 

„pee 10097 | D. 

The momentum of the force of the ſails A =35248 | 1 


It was alſo a condition, that when the ſhip ſhould Aline Wi 
vu to be in a top-ſail gale, then v = 2,29 bound (F 4. ); ; whence 


— 
5 


93 6;and as d= 16, | 
3 = 16,266. 
545105 (F 11.) = „ Guß; 
the general expreſſion (8 1 will become 16, 2. 2, 4832. A 
+ 2,4086. * = 59, 56. 35248, or, 40,213. x* + 2, 4986. — » 
2099371. . 

I he greateſt difficulty now is to find the value of x 3. whence nM 
conſequence of Simpſon's Algebra, page 149, a general rule will ber 7 | 
be inſerted only tor ſuch a caſe as this. Suppoſe an equatio [ 
nix? +nx*=I//, from the nature of the e equation, and a few trag . 
we may come pretty near the true value of x, which put r,, 
— W-—nr'—mr* 1 

let r+z=x, then z = ; when this value of 2 
«nr + 2mr | ="! 


added to that of r, then we have the value of x exact enough, 
Therefore, as by trials it is found that go is near the tru 
value of x, then let r = 9O, and as n = 2,4986, m = 40, 213, 20 and „ 
S 2099371, whence z = 20993) 1=2:4986.. 993 —40,213.9 | 
| | 3. 2,4986. 9054.2. 40, 213.90 
= —0,71, which when added to go = 89;29 = S to the. bread Fm 
below of main- top-ſail; hence all the ſails, maſts, and yards, Tn * 
to take their proportions. The firit will be to und che bread | 
below and above the ſails, Ind their depth. 
$ 14. Breadth of main- top-ſail be- 


— ation. 
1 


* = 


low =- * * Mr. 6 9959＋5»—:us 10 A : 
Its breadth above, \ 7. - LM=mx=0 75 89, 29 bb, 00 
Its depth - - - DF =nx=0,72.89,29 ba 
Main top-gallant-ſail, breadth below LA ....... bbb 


Breadth above „. NO= px=0, 54. 89 29489 
Depth ; - = PH= qz=0,4489,29= =3Y 


9s) 


The dimenſions of the fa'ls belonging to the fofe-naſt are = 0:99 
nes thoſe of the main-maſt ; whence 
Erne breadth of fore-top-ſail below - =0,9.%9, 29=80,361 


1 
ö 
4 
4 


Ore than 


Wrcadth above r - =0,9.66,967=60,270 
| Jepth = = — — So, 9.645289 57, 860 
Fop-gallant-ſail, breadth below - > » 2-1: 00290 
zreadth above = 8 13 So, 9.48, 217 243,395 
3 f „ 5859.39,288 235,359 


The dimenſions of the ſails belonging to the mizen maſt are =0,72 
imes thoſe of the maiu-riaſt ; whence 
he breadth of mizen- to- ſail below - S0, 72.8, 2 


Ireadth above * * 185 =, 72.66, 907 48, 21 
Wepth - 0 — — So, 72.04, 289 246, 288 

Top-gallant-ſail, breadth below h 248,216 
Wreadth above = — — S, 72.48, 21 734,716 
W:pth - - - S0, 72.39, 2882828, 287 


The breadth of the fails added to the uſual length of yard- arms, 
ves the length of the yards. | | 

\ 15. Now it remains to find the length of maſts and top-maſts 
rom the breadth below of the main-top-ſail. 

To find the length of the main-maſt: 


FOI WOE TEIN 0 ets Cori bacon” toe. ack ac 


ne}, i 
whence 


($12) 


ket ”__ Th G * 


om the upper water-line to the ſhip's centre of gravity A (F 12). 
4832. MM. J. 4. x y : : ee ee 
6 B15 W rom the centre of gravity 4 
. — to the top-maſt fid — AC 5 EEE EEE TW =16,20 
hence u om C to the lower edge of | 
Ide top-ſail D S DS, 6264. 89, 29 (Y 11.) 55793 
will ben j F d. 
ain D to Eor upper edge of 
My | the treſtle-· trees S DES , 1296.89, 29 (§9.) 211,57 
„Length of the head above the 
bees Eo, 10 56.80, 20 (F9.) 214.70 
2 ee e 4 
be length of the maſt above the water- line — 100, 59 
. F om water-line to the keelſon - - - —15.75 
the ri — —— 
21.3, e whole length of the main- maſt - - =110, 34 
,213-00 be length of main-top-maſt, 


o rom lower edge of the fid =CD+DE=55,902+11,57=67,50 
i bread Length of top-gallant-maſt from fid | * nn 
ards, 2 to upper part of the hounds =FH (F.) + HP-L FG +45 
bread f<<t (4, 5 is the diſtance from the top - gallant- ſail to upper part of 

8 the hounds), which is =2,07 ＋ 39, 288 - 7, 39 4 4, 5 38, 468 
| Head of the fore-maſt below head of the main-mait =5.14,79=5,91 
—19, 9 Head of the fore-maſt long - - =0,9.14,79=13,31 
— 66,008 Length of the fore-top- maſt - = 0,9.69,40 %%% .  =$0z5E 


264, Ditto of top-gallant-maſt to the rigging =0,9.38,408.. .. . = 34,02 
—66,900!\2<n-head below the head of the 
—= 48,00. "2in-maſt - — =14,79—1,39 (§9.) 13, 40 
= 39,20 4 Head of mizen- maſt long * — 0,72.14,79 KEENE =10,65 


IIc lower edge of mizen-top-ſail ſhould in proportion be as much 
| below 


WEL. — = 7-4 
8 : — 
C 2 


5 * WY 2 
bo * 
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gallant royals are to be uſed, the royal maſts muſt be in proportiui 
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below the treſtlo-trees as the other top-ſails below theirs, 

ſhould be — — — - = 
but this diſtance is to be - =0,688.10,65 (F 9.) =; 
And conſequently comes higher than in that proportion Sun 
From whence the length of 

mizen · top-maſt will be =0,72.67,50=48,60+ 1, o 4 
Length of top-gallant-maſt to the nn, Ws 


rigging . - =0,72-38,47 + «++. 2% 
From the water-line to the head of the forge EG bp 
maſt - - =- „„ _=100,59=59i=il 


From ditto to the head of the mizen-maſt = 100,59— 13,40=89,y 
When to this is added the diſtance fiom water-line to the keelſo,lif 
then we have the whole length of thoſe maſts. ; 

When the places for the tacks of the fore-top-maſt ftay-ſail ar 
the jib are known, then the length of the bowſprit and jib-boom vil 
eaſily be determined, when thereto are added ſuch lengths as arif 
found neceſſary for the ſake of rigging. 

From the perpendicular of the ſtem, along the bowſprit, to the tai 


of fore-top-maſt ſtay-ſail = od. (Y11 = 184 83.74 == 
2, 558 * 2,558 2,518 
= 48,53, and to the tack of the jib, = 21> Pol, 84.42. 


> _ 1347 1,47 | 
Perhaps ſomething ought to be mentioned concerning the heat 


of top-gallant-maſts ; but they may be made at diſcretion: If top 


to the depth of the fails. The length of each of the top-ſail ya 
arms ought not to be Jeſs than # part of the breadth of the head of thei 
ſail (for the ſake of the laſt reef). And when the length of the 5a. 
arms of the lower yards are . part of the breadth of the top-ſail ai 
the foot-rope, tne total length of the top - ſail yard is in proportion twill 
the total length of the lower yard, as 35 to. 44+ The length of ea 
of the top-gallant yard- arms is & part of the breadth of the ſail at tu 
head-rope, 

As to the length of mizen and ſpritſail yards, every one knowl 
what proportion to give them. Thus, I preiume, every thing is here 
ſaid that is neceſſary to be known in finding the Length of Mag 
and Yards for Ship's of the Line, through which the promiſe ui 
accompliſhed, | 

$16. To be convinced of the juſtneſs of theſe calculations, d 
a rigging draught, as Fig. 5. of the ſize neceſſary, with all the fav 
and their centres of gravity ; and conſtruct the following table, either: 
from this draught or directly from the calculations themſelves : then 
it will be found, that the area of the ſails and their momentum agre i 
exactly with the rules given, and the momentum of the power of ki 
ſails is as it ought to be when the ſhip in a top-ſail gale is allowed vi 
incline 7 degrees “. | 


* In theſe calculations the value of 'x, with all its decimals, has been uſed | 
only to ſhew the exaCtneſs of the method; but this nicety is not neceſſary n 
practice. The decimals, when leſs than half, may be omitted. Mize | 

I ; Te 


917. 


a . s | SI [5253 25. 

25 = WW N — "Ft — 

Fre 

2 4 wo, 2 | 22 88 8 . 88 1 

8 8 8 . A. 838 vows 2-£ 

8s | es | 5} > 34 | ov |=Egz $53 

+ ©. 30 18 0 = 8 r 

£2 (a1 Q = = A 7 * 58228 8 2 8 

—— — — — — Oo . — — — — — A ” 

Feet, Feet. Feet. Feet. Ro” Feet. Feet. — 10 
— | Mizen Top-ſai - - + | 64,289 | 48,216 | 56,252 '46,288 | 2603,79 | 22,04 | 8q,12 | 232049,76 
— | Ditto Top-gallant-ſail - - | 48,216 4,716 | 41,406 | 28,287 | 1172,95 11,20 | 98,23 150407,38 
t | Main Top-ſail - - - =« | 89,290 | 66,967 | 78,128 64,289 | 5022,77 30, 61 102,74 | 516039,39 
Ditto Top-gallanteſail - - | 66,967 | 48,217 57,592 39,288 | 2262,07 15,50 | 157,04 | 355329,70 
Fore Top-ſail - - - =» | 80,361 | 60,270 | 70,315 57,860 | 4068,42 | 27,55 | 96,41 | 392236,37 


Ditto Top- maſt —— - - — - - - — - | 1211,66 * £ 66, 16 187048 87 


Flying Jib = %%% w 

Sum of the Area of the Sails 28 2 * = 19790, 54 

The Area of the Sails ought to be = 2,4823. 80720 * (§ 11.) - = 19700, 63 

Sum of the Momentum of the 22 3 8 8 8 1 S 2099350, 70 


_ which when multiplied into =o; — gives the Momentum of the Power of the Sails - - © = $5247,06 
In Proportion to the Stability of the Ship, the Momentum of the Power of the Sails A (S 13.) = = 35248,00 | 
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$ 17, In the calculations it has conſtantiy been ſuppoſed, Mh. 
when the ſhip is ſailing upon the wind, the men at the ſmall- me 
have been to lee ward; but it will be of uſe to know how much 
ſhip will inciine by each of theſe powers ſeparately. _ = 
It will eafily be known how much the ſhip inclines by the men onh ball 
if we go back to $6, where it is found that H = — Hb 5 
| rad, rad. 
but as the force of the ſails is not in queſtion, M becomes S9 | iſt 
then we have the /in. 5. 4 . = coſ. . O P; ſo that 25 — or 7 
leg. a 2 leg. b P = bg. cf. leg. Ain. s, ' whence the fine of the ame. 
S = 2® 14. which is the inclination occaſioned by the men to Hete 
ward only; and when this is ſubtracted from 75, the whole inc 
tion, there remains 4? 40 for the inclination of the ſhip by the ii 
only. All circumſtances concerning wind and fails are ſuppoſed . 
ſame as they have been admitted from the beginning. 
. $ 18. In the INTRODUCTION is mentioned, that it 7s neceſſary g 
I. determine a certain inflance when ces tain ſails ought to be uſed, in a Hπ \ 
| i mined flrength of wind, and at a time when the well-ſailing and fl... 
'N bility of a jhip of the line is of moſt conſequence; as a foundation ui 
1 make the area of the fails and its momentum in proportion to Wo 
| ſtability of the ſhip, and that this ought to be at a time when the ſtyl 
A is in action againſt an enemy in a line of battle, &c. 
BH But adopt another occurrence, and it will be found that this theo 
= will nevertheleſs ſtand goad. For inſtance, ſuppoſe this very ſhip iff 
* to force with ſails, in ar“ er to work itſelf from a lee-ſhore, in a hari 
reefed top-ſail gale, with twe reefs in main and fore top-ſail, a 
one in mizen-top-fail*, the main and fore fail, mizen, the main a 
mizen ſtay-ſails, the main and fore top-maſt ſtay- ſails, and the ibu 
haif boom; ſuppoſe the power of the wind to be = 4 pounds (8 
then we have © = 4,57, and ule the exprefſion in $6: but as the ,,. 
are not to lecward, becauſe no engagement is now ſuppoſed, pul” 
j- hats of = O, and 17 £0 2 whence the /in. 5 = 2 ran. ani 4 
rad. . rad. a  - 
calculating as before, it will be found that the ſhip will incline 7 408: 
at a medium, which by common experience is certainly not tus: t 
ö much. And this is a ſign that the area of the fails has a good pn ; 
18 portion to the ſtability of the ſhip, e 
2 \ 19. It is ſaid in the INTRODUCTION, that veſſels of the ſame ding | 
5 ſiaus, nay even the ſame ſulneſs of body in water, may fill be of very He 
TY ferent qualities, not only in ſtability but alſo in failing ; therefore Mel 
ah practical part alone is nit ſufficient to determine the alteration of nut + 
| and yards, in ſuch a manner that the mumentum of the ſails un Me 
on come equally ſerviceable to a ſhip of other qualities as it 15 to the f\Y 
"4 mentioned. "Theſe circumſtances will be explained more exactly i 
B37 
oy * The main and fore top-fails are ſuppaſed to have four reefs, of which "i 
1 ſecond lakes up 3 of the depth, and the mizen-top-ſail has no more than nd 


t 1 
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-2 - e following inſtance,: Suppoſe a different ſhip; of 74 guns from 
ed, that in which the area of the fails is already found; of the ſame di-“ 
all-amdMW;enfions with the former, the ſame deplacement, and not only the 
nuch n dſhip frame, but even every correſponding ſection or frame, the 


ne arcal contents with thoſe of the former; the ſame quantity of 
nen on 111aſt, weight of guns, number of men; the ſame height of ports 
co{ 5 4PM ove water, and armed in the ſame manner, &c. but that the body 
"rad WS: water has a different form (yet not unuſual), inſomuch that the 
es 20 Wiſfance between the centre of gravity of the ſhip and the meta- 
| W-cntre. is about; leſs than, in the former, which was 4,22 feet (4 12.), 


2» Or tor hercfore let the diſtance between the centre of [gravity and 
the ang Wncta-centre.in the, ſhip be = 4,22—0,84 = 3,38 feet which dif- 
n to 10 W:rcnce and more. is not uncommon in ſhips of this magnitude); to 


 inclinW-bich the area of the ſails is to be found ſuch, that with the ſame 
F * 7 W'c:1g:h of wind this ſhip ſhall not incline more than the former, 
d 112. 75 ö RF . ph 
Pry The momentum of the ſtability of this ſhip will then be = 100, 500. 
S 33960 = @ Q, the momentum of the men to leeward (6 P) 

wh | * the ſame as before = 16560. If the momentum of the power of 
and ft | FE ay, M . coſ-5bP * 
Jation of he ſails is put = V, then we have 7 — ($6.); 
n to tf Log. fin. 70. = 9, 0852945 

1 the ug Log. 339090 = 55 5300828 

11s theoy 4, 0159773 = 41303 

ry ſhip off Log. coſ. 7*. = 9, 9967507 

n a hari Log. 16560 = 4, 2190603 

ſail, ah | — Tm 1 

main au 4, 2158110 =, 16434 

the jb The momentum of the power — 

Is (89 of the ſails 4 - 4869 

| h | a * » f | 1 - 

ofed, ch divided by — - ($ 5-) becomes equal to 1481198. 

red. W \V hen the ſame expreſſion is uſed as in d 11 then we have 40, 213. 

) 72,4980 x*=1481198 ; and when the value of „ is found in the 


oe manner as in § 13, then it will be found that x = 79,0, which 

not ti the breadth of the lower edge of main-top-ſail. 
The breadth of the ſails to the former ſhip was = 89, 29; whence 

Wie breadth of this is 10, 29 feet leſs. 8 : 


me din If we calculate as in & 15 then the length of maſts and yards will 
F ver; Ae found ; but for the preſent the lengths may allo be found in the 
erefore io! lowing manner: 

n of nog | he length of the variable part of the main-maſt belonging to 


ls will 


Je former ſhip is C D = 5593 


2 the fil E'= 11,57 
a E Q.= 14479 


which ll 


$2.29 
re than d 22 


Nad this will be in proportion to the variable part in the laſt ſhip as 
wy the 
1 
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the breadth of the ſails are to one another, that is 89,29 2 99,0: 


82,29 : 72,80. 1 
The invariable part of the maſt is = AC 16,20 er 
From the water-line to centre of gravity = - 2,10 . 
From water-line to the keelſon - 2 LL W 7 

l 0 = 0: 
To which add the variable part - — — * | 50 

— cl 
The whole length of this maſt will be - = 106,38; WM: 


And that of the former ſhip < - - = 116,3, Wh! 
Then the main-maſt of this ſhip is = 9,49 feet ſhorter than the fo 
mer; but the area of the ſails to the former ſhip is to the area of the: 


fails of this as 89, 29'* to 79, © *, which is as 7973 to 6241, or al: 
100 © 7827; and as the area of the ſails is in proportion to their cc 
ſtabilities, their inclination, when they ſail upon the wind, will en 
equal; and as it ought to be ſuppoſed that they make an equal re. Nor 
ſiſtance againſt the water, becaule the area of their midſhip frame, Wir 
Kc. are equal, then the firft ſhip, as having a greater area of ſails, er 
will fail faſter than the laſt *: whence it follows, if maſts and 
yards for theſe two ſhips had been proportioned by common rule, v 
that cither the firſt had got too ſmall, or the laſt too large maſts an 
yards: wherefore it is to be concluded, that by practice alone, the 
true proportion of maſts and yards for ſhips of the line cannot he 
found. 
$ 20. It is ſaid in the IxTRODUcCTION, That there are ſhips of the lu 
arrived almoſt to a perfection in their rigging, and the area of their ſul 
in the beſt propertion to the fize and quality of the veſſel. 
From the tame diſcourſe may alſo be inferred, that it was for wait 
of theory that ſuch ſhips could not ſerve as models for other ſhips tf 
be rigged by. But now ſince a theory is found, by which all ſhin 
of the line may attain a proportionable rigging, or area of fails 
then the ſureſt method will be, when we have a ſhip of the line tha 
is well rigged, and the area of the fails has a good or approved pro 
portion to its ſtability, to let that ſhip ſerve as a model, and to mak: 
experiments with the ſame in the following manner, whence ſuci 
rules may be found, that all other ſhips of the line may acquire eo 
good a proportion of fails to their ſtability as the model itſelf, fo, 
When ſuch a ſhip is completely armed and victualled for five a 
fx months, and before it goes to ſea, it ought to be provided witl 
a kind of quadrant of four or five feet radius, marked with ſome de 
grers and minutes, placed in ſuch a manner that it ſtands perpene 
dicular when the ſhip has no inclination, And when they bat 
been at fea about a. month or ſix weeks, and it happens that th! 


* Tf the momentum of the ſails of this ſhip had been the ſame as in the fo. 
mer, then its inclination by the ſails only had been = 5 46", and from the mi 
only = 29 48*', and of both _ — together 89 46". 

Or if the ſhip was to have the ſame rigging and ſails as the former, but th | 
main and fore-top-gallant-ſails being ſhortened, then its inclination by the f 
only had been 4® 127, and by the men only it had been 29 48, which when adde 
ſhews that doth powers together are = 7 degrees. ha 


79,0 :1 7 


6 


haye a top-ſail gale with ſmooth ſea, then it muſt be ordered to clear 
ſhip, and to have every thing placed in the ſame manner as in an 
engagement with the enemy ; all ports open, guns out, haul the 


wind, trim all ſharp, and fails fix points near the wind, place the 


W mcn regularly “ at the guns to leeward, and at the ſmall arms on the 


06,85 
16,34 
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er, but 15 | balls, as two-deck ſhips. It would then be neceſſary te contrive two different 


when adde rules, the one for two-decks, and the other for three-deck ſnips, which ought 


by the fel 


har 


Jeangway and poop all the reſt of the men placed as uſual in an ac- 
Joa, but in ſuch a manner that they don't occaſion the ſhip to in- 
cine more or leſs, And becauſe the rule which is ſearched for ma 


be made general for all ſhips of the line, no other ſails ſhould be 
v{ed than all three top fails and top-gallant-ſails, the fore-top-maſt, 
flay-{ail and jib, if you pleaſe ; then obſerve exactly the number of 


acgrees the ſhip inclines, which put = 5, This done, the ſhip muſt 


run into harbour (before too much of the proviſion and water is 
conſumed, ſo that the ſituation of the centre of gravity of the ſhip 
may not be changed); and as ſhe lies at anchor in ſmooth water, 
order the experiment by inclining the ſhip to be made, as deſcribed 
in the Supplement, in order to find the ſituation of the centre of 
eravity in the ſhip, 

All weights muſt be placed in the ſame manner now as they were 
when the experiment was made at ſca, fo that the centre of gravity 
may be at the ſame height now as it was then, 


Since the centre of gravity by this laſt experiment is found, and 


by means of the draught of the ſhip, the diſtance between this centre 


and the meta-centre alſo is found, and a rigging draught formed, 
where all the fails that were uſed in the experiment are drawn in their 
proper ſorm, ſize, and place, then their area and their centre of 


gravity will be known; and thence their momentum from the centre 
Wot gravity of the ſhip muſt be found and put A. 
r ſhips wi 


As to the momentum of the power of the ſails, it will be found 
in the ſame manner as in { 13, where all the quantities a, Q, b, P 
and s ſignify the ſame, but their value is to be taken from this ſhip; 
Now when the operation is performed in the ſame manner, the 


gnomentum of the power of the ſails AZ will be known. 


If the coefficient of M is put = y, then = y, which will be a 


onitant coefficient for the momentum of the power of the ſails M. 
or all ſhips of the line, as well for thoſe of two decks as three decks, 


Hence we have by experience the real value of 2 5 and 5611. 


As the proportion and form of the fails belonging to the ſhip, 
hich was uſed as a model, may be different from thoſe already given 


+ It is ſaid regularly, becauſe of afterwards finding the common centre of 
Eravity of all theſe men from the middle line of the ſhip. 


1 The reaſon why no other ſails than the topſails and top-gallant- ſails are to be 
© in the experiment, aud not the courſers, &c. is this, that three - deck ſhips 
neither can nor ought to have as deep lower fails, in proportion to their top- 


ind can be avoided, becauſe theſe ſails are not always uſed when the ſhip is in 
don, at leaſt not the mainſail, 
M in 
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in this Treatiſe, nevertheleſs all the algebraical expreſſions muſt he 
uſed ; but the value of the expreſſions in figures muſt be conform. 
able to the value which the proportion of the ſails belonging to this 
ſhip gives. When the calculation is made exactly as before, it wil 
give a general expreſſion to be uſed for all ſhips of the line, as in 
9 13, where x, or the breadth of the lower edge of main-top-{ail 
will be found. . 

Thus we have a complete theory, that is to be depended on, for 
finding the proportion of ſails, or their momenta, not grounded on 
hypotheſis and ſuppoſitions, but on well-contrived experiments and 

ractice. 
But all this ought to be managed with judgment. As for example: 
Suppoſe the area of the ſails is to be determined for a ſhip de ficient in 
ſtability, then allowance ought to be made that.its inclination, when 
in action, may be about one, or one and a half degree more than 
was determined by the rule, according to circumſtances, and we 
ſhould be ſatished with leſs ſtability rather than loſe too much 
velocity. 


——— ——— — Eo vl. 


CONC US 


AT length we have got a theory by which may be found not only 
how great the area of the ſails ought to be, in order to give a de. 
termined inclination to a ſhip, but even when the area of the fails 
is given to find how much the ſhip will incline, 

By the uſual methods of finding the length of maſts and yards 
ſhips of equal dimenſions have obtained the tame area of fails, whe- 
ther they have had more or leſs ability, 

Suppoſe a fleet that conſiſts of ſhips of the line of different forms 
under water, but of equal dimenſions and equal area of fails, and 
that they all fail nearly equal, but have this fault, that when ſome 
of them have ſtability enough to make uſe of their lower tier of guns, 
the reſt of the fleet cannot, at leaſt not without hazard, by reaſon 
of deficiency in their ſtabilities ; Suppoſe now, that the area of ſais 
of theſe laſt ſhips are to be diminiſhed to ſuch a proportion, that 
theſe ſhips (in the ſame ſtrength of wind] are not to incline more 
than the other ſhips, and conſequently carry their guns as well, but 
have acquired this fault, that they do not fail ſo well now ® 
before: 

This fleet conſiſting of ſhips of an equal ſtability, but unequal 2 
to their qualities in failing, is certainly not better than it was before, 
when all the ſhips ſailed equally well, but were unequal as to thei: 
ſtability, or quality of uſing their guns. 

W hence it is evident, that a fleet which conſiſts of ſhips of the 
line of different or unequal qualities is very imperfect ; but that fleet 
is perfect where all the ſhips have an equal ſtability, or incline alike 
with the ſame fails; that all the ſhips ſail equally well, and that thei 
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a can be worked alike in the ſame manner, and with the ſa me caſ 
and facility. 

This we have found can never be gained by any alteration in the 
area of the ſails 3 the defect Jays in the form of the very ſhips them- 
ſelves : the reaſon of which 1s this, that when the draught for a ſhip 
of the line is to be conſtructed, the area of the fails that is to carry 
the ſhip forward 1s never thought on, but they make the length of 
the maſt and topmaſt at hazard in proportion to the breadth of the 
ſhip, and the length of the yards in proportion to the length of the 
ſhip, without knowing if the {ſtability of the ſhip is as the product of 
its length multiplied into the ſquare of its breadth, as it then ought to 
be, if the momentum of the ſtability of the ſhip is to be in proportion 
to the momentum of the ſails from the centre of gravity of the ſhip. 

The fails are as neceſſary for a ſhip of the line as its guns, conſe- 
quently as the weight of the guns and their ſituation is (beſides other 
properties) the principle on which the ſituation of the centre of gravity 
ofthe thip is grounded; ſo alſo is it equally neceſſary to obſerve, that 
the momentum of the ſails is {beſides other properties) the principle 
on which the ſtability of the ſhip is grounded. The whole is to be 
conſidered as one entire machine; for which reaſon all its parts and 
their properties ought to be conceived and determined, within and 
{om every firſt conception of the form of the ſhip, and nothing al- 


lowed to be made arbitrary afterwards that has any influence either 


on the ſtability of the ſhip, or the momentum of the fails, 

his gives the true reaſon or ground for the principle that is to 
be followed, whence a theory may be found, that is capable of giv- 
ing to ſhips of unequal magnitudes, equal qualities, and not till then 
a flect of men of war will come to perfection. 


. 


THE uſual method to proportion the length of maſts and yards 
for ſhips of the line is (as has been ſaid before) from the length 
£19 breadth of the ſhip only, and conſequently not grounded on true 
principles, It may probably give an agreeable appearance of ſhip 
ad rigging together, but not always ſuitable to the ſtability of the 
ſip, In my Treatiſe on Ship-Building, page 64 *, is a general ex- 
premon for the momentum of the ſails tor veſſels of all magnitudes, 
and uſeful for all kinds of rigging, which expreſſion was highly ne- 
Clary (as not being found any where elſe, that I know of), but 
for ſhips of the line inſufficient. It was therefore neceſſ:iry to invent 
and <ftabliſh another method, founded on a more ſolid principle, for 
lncing the length of maſts and yards for ſhips of the line, which has 
been wrote in this manner only tor the ſake of not eſcaping my me- 
mory ; but when I moreover conſidered that it would be uſeful ſor 
others to know it has been printed in this manner without any fur— 


+» then 


* Printed at Stockholm in 1775. 


* 
- 
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faid in page 49, dine 29, and ſequel, 


ſequence, does not deſerve confutation; but as it may happen to be 


008-3 


ther alteration than only a ſmall addition in the Introduction; where. 
fore it has happened, that things of leſs conſequence are not in the 
beſt order. 

If this ſmall Treatiſe deſerves to be tranſlated, it would be well i 
performed by thoſe who perfectly well underſtand both languages, 
and rightly comprehend what is here treated of. 

Jam the more neceſſitated to mention this, becauſe in my Treatiſe 
on ohip-Building, which was tranſlated into French, the tranſlator, | 
amongit other obſervations, has imagined a fault where there 2 
none; as for inſtance (LI only name one of the moſt conſequence), 


he quotes page 25, line 6, in that Treatiſe, wherein the expreſſion / — 


y dx—a+c. 9, he believes that the quantity D- Qis negleded, 
becauſe it is not ſeen; but it is by uſing this very Tame quantity 
that the expreſſion has acquired this appearance. 


Wh : h? 
At firſt it was — 5D 0 O, which is H- 


— 6 253 


Oe 9, but LZ = a, from which the expreſſion be ; 
but —z , ich the expreſhon becomes / 


5 
3Y3dx - . 2, as before; wherefore the ſyſtem will not fall, 2 
the tranſlator pretends, but the concluſion of the fame F is {till un- 
changeable, and ſtands for ever, 

The French obſervation was afterwards tranſlated into Swediſh; 
and as the Swediſh tranſlator (under a feigned name) has taken the 
French more as a cenlure than a bare tranſlation, he has added ſome | 
of his own. He quotes page 245, line 24, where it ſtands, As 
the diſtance through which the body had fallen = foot, we have al 
this analogy / 165: v/ 5 :: 33: velocity the body has acquired at iſ": 


I I | 
342 +542 — 7 33 fun. 


the end of the fall, from whence 3 —— 
164 104 

a ſecond. On which the Swediſh tranſlator makes the following 8 
Note: This analogy is righily ſtated ; but probably, by m:/taking the right 
muitiplier, it has happened that the concluſiom is wrong ; becauſe / 10; 
43» Os — Wy 359 =7, 8 fu, T 
45 OL » & 08 an 
zich is the velocity in ene ſecond, ihat the body has acquired in falling th 
diſtance of I a foot, conſeguently, that ought alſo to be corrected, which i 


=Lo3: 4+ = 052235; 33: a= 


Ceriainly ſuch a miſerable obſervation, or a thing of ſo ſmall con- 


peruſed by one who is no better calculator than the Swediſh tranſ- 
lator, II illuſtrate this for ſuch a one, by ſtating the ſame analog 


1 1 3+ 1 
163: :: 33: x, wherefore 1 and x 105 
3333. 


233, whence x=+/ 33, as before; thus there is no fault. 


The fault committed by the S wediſh tranſlator is this: he pretend. 
that / F=0, 223, which is wrong, becauſe o, 223 e, or Yo, 05 
but the / or Yo, 5 is equal to o, 707, &c. $ UP. 
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in th SUPPLEMENT, 
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3 | TAKEN FROM THE 


rea WW: NEW TRANSACTIONS OF THE SWEDISH 


ere was «© ACADEMY OF SCIENCES,” 
uence), 
on /— FIRST QUARTER OF THE YEAR 1787, PAGE 48, 
; 
gleced, CONCERNING 
uantiiy 
2,2 i TRUE METHOD FOR FINDING THE HEIGHT OF THE CENTRE 
[ifs OF GRAVITY IN A SHIP WHEN LAYING IN WATER, EITHER 
D COMPLETELY ARMED, OR QUITE EMPTY, WHEN THE 
\ WW pn4UGHT BY WHICH THE SHIP WAS BUILT IS GIVEN. 
es 
1 =: By FRED. H. AF. CHAPMAN. 
fall, as 
till un. 
— —— — 
wediſh; 
ken the 
ed fore O ſolve the problem it muſt firſt be proved, that in whatever 
As place within a ſhip, either lower down or higher up, a cer- 
we bare uin weight is moved a given diſtance from one fide to the other, 
uired at e inclination of the ſhip will conſtantly be the ſame. 
Suppoſe A (Fig. 6) to be the centre of gravity of the ſhip, about 
2 feet in Which it makes all its angular motions. Through A draw a hori- 
owine Mental line AD, and a vertical CB. On this CB place ſeveral equal 
tho rink ebts P, at pleaſure; for example, at B and C and in the centre 
; v/ 16: ity 4. From B and C draw the horizontal lines BD and 
, and take BD, CD, and, AD at pleaſure, but of equal lengths. 
„8 fat, U bio gh the centre of gravity A draw the inclined line bc; from 
. place K on this Tine, draw a vertical line XL, take Ac, 4b= AC, 
ling *. From c, A and b, drawc O, AM and b M at right angles to cb, 
u hich Ne take O, AH, and bN, all of the ſame length, and equal to 
CD, AD and BD. 
jall con- duppoſe Fig. 6 to be in a croſs ſection of the ſhip, and let the 
en to be weight in A be removed to D, that the ſhip thereby may acquire the 
{h tran!- inclination bc; the weight P comes then into the place A, and the 
analogy weights that were in C and B, are now in c and 5. Suppoſe & to be 
33: 2 M''* mcta-centre of the ſhip; LK the direction of the water to op- 
164 ole the inclination of the ſhip, with a power ©, equal to its whole 
WR eight or deplacement. From A, N, and O, draw the vertical 
ani res HE, NG, and OF, and through c and b, draw the horizontal 
pretends pines He, blg. 
y/O, 05 The 
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The power of the momentum to make the ſhip incline is thy 
AE + H:—bl.P (and as it may be compared to a level of the ſecon 
kind,) it will be = L. 9. 

Remove the weight in 47 to its former place in A, and the hi 
ſtands upright again. Remove now the weight in C to D, then the 
ſhip takes the incligation c 5, from whence the weight P comes int 
the place O. T he momentum of the power to make the ſhip incline 
is now eFH C-. P the very fame as before, becauſe c FAE. 

Remove the weight in O to its former place, and the fhip ſank 
upright again. Remcve the weight in B to D, the ſhip takes th 
inclination c, whence the weight in P, which before was in B, i 
now in N. The momentum of the power to make the ſhip incline 
is now O —b1+ Ae. , the very ſame as before, becauſe b G=c F= 
AE. 
But as the diſtances He, I are not from the moving of the weight 
P in the veſiel itſelf, but like all other weights in the thip occaſionel 
by the angular motion about its centre of gravity 4, for which re 
ſon they mult be intirely excluded, whereof AE. P, cF.P and 96.5 
are each equal to AL. O. Whence it follows, That in what plu 
ſocver in a ſhip, ei.her in th? hold or higher up, a certain weight is mol 
a given diſtance from one ide to the other, the inclination of the ſhnp wii 
conſtantly be the ſanie, Mich was to be demonſtrated. | 

But as every one, by this demonſtration, perhaps is not entirely 
convinced of the truth of this matter, an experiment to ſhew the 
ſame may poſſibly be better comprehended, | 

For this purpoſe cauſe a box or ſmall ponton (Fig. 7.) to be made, 
about 18 or 20 inches long, qor 10 inches broad, and four deep; ol. 
both ſides erect two poſts DF, CE; between theſe lay two ſhelves HIM: 
and G, parallel to the bottom AB; in the middle of the bottom {Ml © 
a mark J, and perpendicularly over it mark KL on the ſhelves, Map 
H, N, O, equally diſtant from J, K, L; take three leaden cube 
of equal weights; place thoſe in the middle of the box, exactly on Wi: 
the marks J,. X, L; put the box in water, and take care that! 
ſtands upright. Move the lead from [to , and the box will - 
incline; move the lead back again to its former place, do the ſam? 
with the other weights, and it will be found, that the box, frem evil 
one of theſe changes, will acquire the ſame inclination. - 

Whence we have two demonſtrations, the one by theory and the . 
other by practice. This problem could have been demonſtrated in: L 
more conciſe manner, but I have been the more prolix in making 
in all poſſible manner intelligible and obvious, becauſe ſca-faring met | 
of all nations are generally of opinion, that it two equal weights, o 
placed on the lower deck, and one on the quarter-deck, are to be 
moved an equal diſtance from one fide to the other, that the ſhip ins 
clines more by the weight moved on the quarter=deck, than by the! 
weight moved on the lower deck. 

To apply this, in finding the paſition of the centre of gravity in! 


ip of the line when completely armed: 


it, 
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> is id, Let the ſhip's gry be ſeparated and placed on the decks, 
e ſecon141ter-deck, and forecaltle, either on the middle or divided on both 
Ns of the ſhip, ſo that it does not incline. Let all the guns be run 
he nt above and below.; place the quadrant, by which the inclination 
then the {hip is to be meaſured, and obſerve the ſhip's draught of water, 
mes ing ore an id : aft. 
incl 2dly, With a piece of chalk draw a vertical line on each fide of the 
AF. un Carriages, = mark the ſame on deck. 
—"— 300), With partof the ſhip's company haul the guns either on one 
akes e both decks, as far in as hatches and other hindrances will allow, 
in B. Nee more and others leſs, till the ſhip has acquired an inclination 
about ſix or eight degrees, Nail an againſt the trucks of the 


" _ W:rciages, that they may ſtand fait and not flide more to leeward, let 

c he men ke their former ſtations, and obſcrve exactly how many de- 
eee and minutes the ſhip inclines. 

- Wag 4thly, Number the guns, and meaſure the diſtance that each of 

Calionet hem has been moved. 

lich ret sthly, Take the weight of each gun, carriage, breeching, and 

d 04 oins, &c. that follow the gun when moved, and de chis weight 

_at Pat Wo cubic feet of ſea-water. 

is moved 


thly, Calculate in the following manner: Multiply the weight of 
ſhip wii | ach gun, &c. with the diſtance moved, which 15 the momentum of 
".- == hat gun, Divide the ſum of all thoſe momenta by the weight of 
entire WI! the guns moved, thence we have the mean diſtance of all the guns 
new th ed, which put = a = AD. 


Let the whole weight of the ſhip, or its deplacement from outſide 


e made, e planks be = ©, the ſum of all the weights that made the ſhip 
* 0 incline = P, number of degrees the ſhip inclined gg, AE=y, 
jelves He, and AK the diſtance between the centre of gravity of the 
ttom it a. Cas: 5 
S. Mak p and the meta-centre=w ; then y= 57 and as AL. 2 = 
7 
en cubes 
WM 3 P 6. Þ. G. 
actly n. P, that is x 2=y P, from which x === _ „and as 
e that i 22. Raa. 
box will _ :- Nad. 9. F. Cas: 4 
OX Vil we ha , —_ 
— 1 2 * Ave TC — 9. 
the ſame s. 0+ 8 Sin: s 
om every >4n pole 7 18 16 teet, P=2900 cubic feet of water, and 
7 770080 Atto. 
[ 
and the +02: Colin: 7 15' 9,9955138 
ated ini Log. Sin: 7* 15 S, 010558 
12King it | 0,8954580 
ing men 1.02: 16 - - - =—1,2041200 
hts, one “ 2: 2800 = = =3,4471580 
re to be 5,5407360=352150= 
ſhip - 


momentum of the {tability of the ſhip. 
23: 77000 = 8428854900 N 
| |  0,6602453=4,57 ZEW 
nequently is XA, the diſtance from the meta- centre to the centre of 
vitv of the ſhipz=4,573 feet. 


1 by the 


vity in! 


it, 
If 


* 
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If from the draught of the ſhip it is found, that the diſtance fron 


4 the upper water-line to the meta- centre is, for inſtance, 5,75 feer 
3 then the centre of gravity of the ſhip, and every thing that is in it 
4 is 5,754, 573 1,17) feet above the ſame water- line. 

1 W hen ſuch experiments are deſigned to be made, the carria 

x F ought to be weighed before they are brought on board, as alſo thy 
i 4 other implements belonging to the guns when moved ; the guns hay 
8 generally the marks of their weight on them, ; 

=. . 3 1 

1 As this method to find the centre of gravity in a ſhip is ſimple ant 
i eaſy, as well as accurate (if rightly executed), it requires but litth 
44 time, and is not attended with any manner of charge; therefor; 
* conſidering the knowledge that may be acquired from thence, exper. 
IY ments ought to be made with all kinds of ſhips of war when arme 

if < 


Whence the Art of Ship-Building will advance much faſter to in 
perfection than ever it has done before. 


( 8% } 


is in 1 -—_ . | 
o make this ſmall Treatiſe of finding the Area of Sails for 
arriapey 1 Ships of the Line uſeful for an Engliſh Reader, the follow- 
iſo W ought to be known, vis. - * 
ns hau cvsic foot of ſea- water, in this work, is ſuppoſed to weigh 63 
Wunds. 
ple ano pounds Swediſh = = 937 pounds Averdupois Engliſh. 
ut uo feet Sweediſh = 975 feet Engliſh *. i 
erefore po ſquare feet Sweediſh ꝗ 50, 62 ſquare feet 1 
exper. vo cubic feet — = 926,86 cubic feet Engliſh. 
_ m whence 928.8 = 63,69 which is the weight of an Engliſh 


kubic foot of ſea-water in pounds Averdupois. 


he power of the wind on a ſquare foot Engliſh is = 85 — 
30 » pound averdupois, from whence we have 2, 29 o (84) 
2,26 pounds, and the general expreſſion for the momentum of the 


s (F 11.) will be d. 2, 4823 * ＋ 2,4986. = : 5705 

rom the above proportions the length of the 74 gun ſhip, be- 
en the perpendiculars of ſtem and ſtern poſt ( 12.) will be 
,0,975=179,4 feet Engliſh. 


Breadth, moulded, 493. 0,97 5 =48,4 feet. 


Draught # Abaft, 22. 0,97 5 =21,45 feet. 
of water, LAfore, 20+ . 0,975 ==20,00 feet. 
Ports above water, 63. o, 975 = 63 fects 


tsdeplacement to outſide of the outboard planks is 100500.0,92686 
3149 2, and 4,22.0,975=4,114=a, the weight of the men 
50 1023 PO, b=14,625, b P=14961, a ©=383215, and 
19,795» | 5 

Dperate as in (F 13.) then M=31857, as v=2,26, we have 
a 9 —— =61,012. From whence 15,795 . 2,4823. K 
19. v ,4619.2, 26 a 
4980. 4 61,012. 3185), or 39, 908. x* + 2, 4986. „ 219436 50, 
z the ſame method as before in the ſame (F.), we have x=87be 
ith of the lower edge of main-topſail ; from hence it will = 
dd, that the whole length of the main yard iS$=95z7 feet, the 
all yard = 76 feet, length of the main topmaſt, from the edge of 
hd, = 65,77 feet, and the whole length of the mainmaſt = 
38 feet, that is, 27,54 feet from keel ſon to upper edge of upper 
and 8 5, 84 feet from the upper deck to the top end of the maſt, 


% authors ſeldom agree, but differ ſomething in theſe proportions, between 
W and nation, I am not ſure that thoſe here given are entirely to be relied 

ut however they cannot be wide of the truth; beſides, as it muſt certainly be 
d what a cubic foot of ſalt water weighs in England, the error may 


de corredted. | 
N Obſerve 


- J= , 232 
> . Kal Aa ” 4 4 = 5 —— — 


LAST 
1 wart ———— Y 


= 


. D 1 — nn 
1 — 
. —&[—— 


> S XS 
— 


499 


Obſerve what is ſaid near the end of (& 20.); from thence ouz, 
to be concluded, that one is not conſtrained to any certain fon 
of ſails, nor a certain proportion of the area of ſails of one mz 
in compariſon to the others, but thoſe may vary as exp:rieng 
and reaſon dictate, only obſerving a ſimilitude between the to 
ſails and between the top-gallant-ſails; the momenta of the (zi 
will nevertheleſs be in proportion to the ſtability of the ſhip, 

Perhaps it will be thought that this theory depends too mug 
on practical determinations, but it will be found that it canny 
poſſibly be otherwiſe. It is the experienced ſeaman that knoy 
beſt, for example, if the ſquare ſails ought to be more or le 
tapering upwards; if they ought to have more or leſs depth j 
proportion to their breadth, with many things more which x 
not attainable by theory. By the help of this it is that the 
determines the abſolute quantities themſelves ; that is, the bread! 
of the main topſail belew, and from thence all the other propa 
tions, in an exact relation to what was given by the experience 
_ and at the ſame time in proportion to the ſtability of th 

ip. 

A THEORY which agrees not with practice, don't deſerve th 
name of Theory. 
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No. XL: 


EXPLANATION 


Of a new invented PUMP CAPSTAN, for the eaſier working of 
SH1Ps' PUMPS, 


HE print repreſents the Pump Capſtan as working of four 

pumps. The cog wheel of four feet diameter (which having 
ſockets on the top for bars to ſhip in, gives it the form and power of 
the capſtan), is fixed on an iron ſhaft that works in a braſs ſtep at 
the bottom of the ciſtern, and is ſecured at the top by braſs couplings, 
or other faſtenings. Underneath this wheel are two ſtrong ſolid iron 
pinion wheels, of one foot diameter, each of which (faſtened on an axle 
that works in bearing braces) works two pumps, by means of cranks 
at each end of the axle, where the pump-bucket rods are ſecured to 
ſhip and unſhip by bolts, &c. The cranks being in oppoſite direc- 
tions, the bucket of one pump is raiſing the water while the other 
is fetching, thereby keeping one continual copious ſtream; and 
when the Bm pumps are at work, the conſtant weight to be raiſed is 
ſo equally divided by quartering the motion, viz. one up, one half 
up, one down, and the other half down, that the exertion neceſſar 
to work them is likewiſe equal, and no particular ſtrain required. 
The applied force of the man comes chiefly from the ſtrongeſt part 
of his frame, and his own fleight, by leaning on the bar, aſliſts the 
purchaſe, while it relieves himſelf, and every ſtep he takes equally 
contributes; while it is well known that a man, either at the lever 
or wench, loſes half his power and time; to retrieve which, double 
the exertion is neceſlary the other half, and that exertion is confined 
to his arms and loins. : 


When the pumps are wanted to be worked on one deck; and the 


capſtan on the deck above, the ſhaft of the capſtan muſt be continued 
through the deck, and a drum head be fixed on the ſhaft : by adding 
to this the other requiſite parts of a common capſtan, it may be 
worked as ſuch for the ordinary buſineſs of the veſlel, as well as for 
working of the pumps, either ſeparately or together. The ciſtern in 
which the four pumps and capſtan are Exed is no more than fix feet 
by two; and where it is not thought convenient to give room abaft 
the matt for the bars to move round, the ciſtern pumps and capſtan 
may be fixed either cloſe abaft or abreaſt of the main-maſt, where the 
capitan will work the pumps to equal advantage, by men ftanding at 
% many of the bars as are clear of the maſt, and moving them to and 
tom the ends of eight or ten feet bars, —_— a ſegment of no more 


tan three to three feet and a half of a circle, for the men to ſhove — 
Pu 
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pull alternately ; being only a moderate ftretch of their arms, yet ſuf. 
ficient to obtain a ſtroke of twelve inches from each pump. The 
eaſineſs with which men can work at the capſtan bar to that of any 
other lever is ſo well known to ſea faring people in particular, that 

Joined to fo long a purchaſe as an eight or ten feet capftan bar, it 
will not appear extraordinary that men ſhould be able to take half an 
hour's ſpell at a capſtan bar with much leſs fatigue than they can ten 
minutes at any other lever, if they are to produce as great a diſcharge: 
of water a minute, 

Few officers of any experience but muſt have known the difficulty 
with which men are almoſt drove to return to the pumps of leaky 
ſhips, when obliged to keep them conſtantly going. It ſtrains their 
loins, affects the muſcular parts of their arms, like violent rheumatic 
pains, and galls their hands, by which they have not balf the activity 
and willingneſs to goaloft. But at a ll bar, every ſailor knows 
that he can work at it for hours, without the ſmalleſt injury or partial 
ſoreneſs; and after an hour's relief would be as ready to return to 
that as any other duty in the ſhip, Three ſets of men might keep the 
pumps at conſtant work for a month together, every man having fix- 
teen hours out of twenty-four for reſt and refreſhment ; even men on 
the doctor's lift can work at a capſtan bar, though incapable of doing 
other duty. 

Every part of the machinery is ſimple, eaſily underſtood, readily 
adjuſted, and equal in ſtrength to a two horſe power, conſequently 
not caſily injured. But to guard againſt any poſſible accident that 
may affect its working as a capſtan, the pumps may ſtill be as readily, 
and more advantageoully worked with a lever (ſhould the capftan be 
deſtroyed) as any of the pumps are at preſent. The Inventor having 
a double-handled ſtraight lever to apply independant of the capſtan, 
that will work the pumps much better than the preſent lever, which 
has lately been proved by a trial on board of a frigate, by orders from 
the Commiſſioners of the Navy, Thus, while a ſuperior power 1s 
gained, the old one is preſerved.— To the right of the print is the 
double-handled lever, which being applied and faſtened to the axle, 
works two of the pumps independent of the capſtan. And on the 
left hand is ſhewn a winch handle, that might be applied to work the 
capſtan wheel without the bars; or two pumps'to work with a double 
lever-handle only, independant of the capſtan, may be fixed on beard 
the ſmalleſt merchant ſhip to the greateſt advantage. | 

Lieut. HarkioTT, the Inventor and Patentee of this uſeful ma- 
chine, (which may be the means of ſaving many lives and much 
property) ſent a deſcription of it to the Lords of the Admiralty,, who 
paid it the moſt direct and honourable attention, by ordering their 
proper officers to ſurvey, prove, and report. The report being fa- 
vourable, an experiment was directed to be made, by orders from 
the Commiſſioners of the Navy, of which experiment the following 
is a correct ſtatement; | TE 

Us 
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amat 


were 
four 
filed 
tern « 
retur 


Mr. 
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Lieutenant Harriott has received directions to fix two of his pumps, 
with his double lever-handle only, on board of the Janus frigate, to 
de tried againſt pumps of Mr. Noble's conſtrution, which were 
deemed the beſt, and in general uſe in the Navy. A fairer. conducted 
trial never was ſeen, highly to the honour of the officers of Deptford 
yard, who ſuperintended it, and the parties interefted—A number of 
zmateurs and connoiſſeurs attended. The men to work the pumps 
were taken from the King's yard, equally unknown to 'either party, 
four men to each. A 4 that held five tons of water was to be 
filed by each alternately. Four mere at Mr. Noble's filled the cif. 
tern exactly in ten minutes, to a ſecond of time. The water being 
returned from the ciſtern into the ſhip's pump well, four men with 
Mr. Harriott's pumps filled the ſame ciſtern in ſeven minutes and 
twenty ſeconds of time beating Mr. Noble's more than a quarter 
part, which is a wonderful ſuperiority, far exceeding all that has ever 
deen done by hand pumps before, and muſt be conſidered of the 
ceateſt conſequence to the ſhipping intereſt in general. 

The ſimplicity and ſtrength of the principle is conſpicuous at firſt 
ſpht, and the very little room the pumps occupy, muſt be a great 
recommendation to merchant ſhips, as well as the Royal Navy. 
For large ſhips, Mr. Harriott's pump capſtan to work four pumps 
exceeds his own double-lever handle as much as the latter does 
the preſent beſt hand pumps. For the accommodation of the 

ſmalleſt veſſels in the merchant ſervice (who are in greater need of 
eaſement of labour than ſhips of war), Mr. Harriott can fix two 
ſmall pumps of four or fix inch bores, to work with his double lever, 
Kc. that has been proved f» ſuperior to the preſent beſt pumps, in 
ſo ſmall a compaſs as two feet fix inches by one foot fix, together 
with a ſmall pump capſtan capable of working ſuch pumps when 
neceſſary 3 the ſaid capſtan made to ſhip and unſhip with little trou- 
ble, and may be ſtowed away until wanted. All of which may be ſeen 
at his manufactory, No. 4, Great Garden Street, Whitechapel. 
A complete model has been lately exhibited before the Elder Bro- 
thers of the Trinity Houſe, who gave it the ſtrongeſt approbation 
words can expreſs: one and all repeatedly declaring they had never 
ſeen an improvement of ſo much conſequence to ſhipping that care 
ned ſuch immediate and full conviction ct its utility, 

Mr. More, and ſeveral gentlemen at the Society for the Encou- 
ragement of Arts, &c. have ſeen the model, and given their private 
m- 18 but being under a patent, they cannot take public no- 

ach ice of it. | 
who In exhibiting the powers of the pump capſtan before General 
their Bentham and other gentlemen, who ſurveyed by orders from the 
» fa-ords of the Admiralty, four men pumped up better than 500 gal- 
from ens of water in two minutes; yet the quantum is not ſo much as 
wing power of duration wichout fatigue, Sixteen men are capable of 


3-4 working 
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working four twelve-inch pumps to their full diſcharge for half 


hour with but little wearineſs. 


The many trifling applications made to the public Boards | 
encouragement by individuals of all deſcriptions, make it diffiey 
to procure their attention to any, Yet as this invention carries ſue 
proofs of general ſafety and utility to our Navy, and has alread 
received the greateſt applauſe from all who have yet ſeen it, and 
the beſt judges of its mechanic powers and application, it is hops 
this will receive due encouragement from thoſe Public Boards, ai 
all who are intereſted in ſhipping, more eſpecially as a ſaving is pre 
miſed, inſtead of an increaſe of expence; a difference that ſhoul 


operate much in its favour at theſe times, 


THE END. 
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SERIES OF ORIGINAL PAPERS 


ON THAT | 


GREAT NATIONAL SUBFECT, 


The Improvement of the Art of Ship-Bullding. 


Mo. 1c 
A DISQUISITION ON THE STABILITY OF SHIPS #*. 
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y George Atwood, Eſq, E. R. S. 


TH Stability of Veſſels, by which they are enabled to carry a 
ſufficient quantity of fail, without danger or inconvenience, is 
reckoned amongſt their moſt eſſential properties; although the wind 
may, in one ſenſe, be ſaid to conſtitute the power by which ſhips are | 
moved forward in the ſea, yet, if it acts on a veſſel deficient in ſta- 4 


bility, the effect will be to incline the ſhip from the upright, rather | 
than to propel it forward: ſtability is therefore not leſs neceſſary, than 
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the impulſes of the wind are, to the progreſſive motion of veſſels. 
This power has alſo conſiderable influence in regulating the alternate 
oſcillations of a chip in rolling and pitching; which will be ſmooth 
and equable, or ſudden and irregular, in a great meaſure, according 
as the ſtability is greater or leſs at the ſeveral angles of inclination 
from the upright. From conſtantly obſerving that the performance 
of veſſels at ſea depends materially on their ſtability, both Navigators 
and Naval Architects muſt, at all times, be deſirous of diſcovering in 
what particular circumſtances of conſtruction this property conſiſts, 
and according to what laws the ſtability is affected by any varieties 
that may de given to their forms, dimenſions, and diſpoſition of con- 
tents; which are determined partly according to the ſkill and judg- 
ment of the conſtructor, and partly by adjuſtments after the veſſel has 
been ſet afloat. 

Little nore than a century has now elapſed, ſince the theory of me- 
chanics was firſt applied to the conſtruction and management of 
veſſels; whatever principles had been previeuſly adopted, for regu- 
lating their forms and equipment, as well as for directing them in the 
ocean, were the reſult of experience and obſervation alone: a mode 
of arriving at truth, however advantageous in many reſpects, yet not 
entirely to be relied on in this inſtance, for explaining ſatisfactorily, 


_— - Ex —— : 75 — ' 
= Sr : 1 4 2 = wn 1 2 
= : 
7 ˙ . — 6 b 
* * ä * — 
— 
* . 
— 
— 


* Philoſophical Tran ſactious for 1998, Part ii. p. 201. 
Vol. II.—- Pax r iii, N d 


* = 


and reducing to ſyſtem, phenomena depending on the intricate com- 
bination of cauſes which influence a veſſel's motion and equilibrium at 
ſea. The theory of mechanics is known to explain all effects that can 
ariſe from the action of forces, however complicated, of which the 
quantities and directions are defined with ſufficient preciſion. This 
ſcience, having been greatly extended, and ſucceſsfully employed, by 
Sir Iſaac Newton, in the inveſtigation of cauſes requiring the moſt 
profound reſearch, would naturally be reſorted to, for a ſolution of 
many difficulties that occur in the theory of Naval Architecture, 
which could not be obtained from any other mode of conſidering this 
ſubject. The practice of ſhip-building having been many ages ante- 
cedent to the diſcovery of the theory of mechanics, one object of the- 
oretic inquiry muſt neceſſarily be, to explain the principles of con- 
ſtruction and management which experience and practical obſervation 
have previouſly diſcovered; diſtinguiſhing thoſe which are founded 
in truth and right practice, from others which have been the offspring 
of vague and capricious opinion, miſinterpretation of facts, and un- 
founded conjecture, by which, phenomena ariſing in the practice of 
navigation are often attributed to cauſes entirely different from thoſe 
by which they are really governed. It is alſo the object of mechanic 
theory to inveſtigate, from the conſideration of any untried plans of 
conſtruction, what will be the effect thereof on the motion of veſſeh 
at ſea; alſo to ſuggeſt new combinations, by which the approved 
qualities of veſſels may be extended, their faults amended, or defects 
ſupplied. Theſe ſeveral qbjects, and others connected with them, 
have employed the attention of many eminent theoriſts, by whole 
diſcoyeries Naval Architecture has been greatly benefited ; yet the 
progreſs made toward eſtabliſhing a general theory, founded on the 
laws of motion, has not been adequate to what might be expected 
from the abilities of the writers on this ſubject, and the labortous 
attention they have beſtowed upon it. Although all reſults, deduced 
by ſtrict geometrical inference from the laws of motion, are found, by 
actual experience, to be perfectly conſiſtent with matter of fact, when 
ſubjected to the molt decifive trials; yet, in the application of theſe 
laws to the ſubject in queſtion, difliculties often occur, either from the 
obſcure nature of the conditions, or the intricate analytical operations 
ariſing from them, which either render it impracticable to obtain a 
ſolution, or, if a reſult is obtained, it is expreſſed in terms ſo involved 
and complicated, as to become in a manner uſeleſs, as to any practical 
purpoſe, Theſe imperfections in the theory of veſſels are amongſt 
the cauſes which have contributed to retard the progreſs of Naval 
Architecture, by increaſing the hazard of failure in attempting to 
ſupply its defects by experiment; for, when no ſatisfactory eſtimate 
can be formed from theory of the effects likely to enſye from adopting 
any alteration of conſtruction that may be propoſed, doubts mult 
neceſſarjly ariſe reſpecting its ſucceſs or failure, which can be. reſolved 
only by having recourſe to actual trial; a ſpecies of experiment rarely 
undertaken under the impreſſions of uncertain ſucceſs, when the ob- 
jects of it are ſo coſtly, and otherwiſe of ſo much importance, To 
the imperfeCtions of theory, may alſo be attributed that ſteady ad- 
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herence to practical methods, rendered familiar by uſage, which creates 
a diſpoſition to reject, rather than to encourage, neogolels of innovation 
in the conſtruction of veſſels: the defects or inconveniences which 
are known, and have become eaſily tolerable by uſe, or may perhaps 
be the leſs diſtinctly perceived for want of compariſon with more 
perfect works of art, being deemed preferable to the adoption of pro- 
jected improvements, attended by the danger of introducing evils, the 
nature and extent of which cannot be fully known, Theſe are 
amongſt the difficulties and diſadvantages which have concurred in 
rendering the progreſs of improvement, in the art of conſtructing 
veſſels, extremely flow, and have left many imperfections in this prac- 
tical branch of ſcience, which ſtill remain to be remedied. In reſpect 
to the theory of veſſels, it would be giving that term too narrowed a 
meaning, to conſider it as derived ſolely from the laws of mechanics 
every notion or opinion which may be applied to explain ſatisfactorily 
the phenomena depending on a veſſel's conſtruction and qualities, fo. 
as to infer the conſequences of given conditions, independently of 
actual trial, whether it originates from experience alone, or from inveſ- 
tigations founded on the laws of motion, is to be regarded as forming 
a part of this theory, in which, a conſtant reference to practice is fo 
eſſentially neceflary, For, although many principles are deducible 
from the laws of mechanics, which it is probable that no ſpecies of 
experiment, or ſeries of obſervation, however long continued, would 
diſcover, yet there are others, no leſs important, which have been 
practically determined with ſufficient exactneſs, the inveſtigation of 
which it is ſcarcely poſſible to infer from the laws of motion; the 
complicated and ill defined nature of the conditions, in particular in- 
ſtances, rendering analytical operations founded on them liable to 
uncertainty. Since the practice of Naval Architecture depends ſo 
materially on the knowledge of the cauſes which influence the motion 
of veſſels at ſea, much benefit may probably be derived from the ex- 
tenſion of well founded principles, both by attentive obſervation of 
the qualities of veſſels, compared with their conſtruction, as well as by 
inveſtigation of the effects ariſing from particular modes of con- 
ſtruction, depending on the laws of ſtatics and mechanics, whenever 
the conditions admit of inferring principles which are clear and ſatis- 
factory, and eaſily applicable in practice. With a view to theſe objects, 
ſo far as regards the theory of ſtability, the enſuing Diſquiſition has 
been written. 

When a ſhip, or other floating body, is deflected from its quieſcent 
poſition, the force of the fluid's preſſure operates to reſtore the 
floating body to the ſituation from which it has been inclined. This 
force is diſtinctly deſcribed in a treatiſe written by the moſt celebrated 
geometrician of ancient times, who uſes the following argument for 
demonſtrating the poſition in which a parabolic conoid will float per- 
manently in given circumſtances, To ſhew that this ſolid will float 
with the axis inclined to the fluid's ſurface at a certain ſtated angle, 
depending on the ſpecific gravity and dimentions of the ſohd, he de- 
monſtrates *, that if the angle ſhould be greater than that which he 
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has aſſigned, che fluid's preſſure will diminiſh it; and that, if the 


angle ſhould be leſs, the fluid's prefſure will operate to increaſe it, by 
cauſing the folid to revolve round an axis which is parallel to the bo- 


rizon. It is an evident conſequence, that the ſolid cannot float qui- 


eſcent with the axis inclined to the fluid's ſurface, at any angle except 
that which is ſtated. The force which is ſhewn in this propoſition, 
to turn the ſolid, ſo as to alter the inclination of the axis to the horizon, 
is the fame with the force of ſtability; the quantity or meaſure of 
which, Archimedes does not eſtimate; nor was it neceffary to his 
purpoſe, ſince the alteration of inclination required to eſtabliſh the 
quieſcent poſition may be produced either in a greater or leſs time, 
without affecting his argument, Ir does not appear, that this method 
of determining the floating poſitions of bodies was afterwards extended 


to infer ſimilar concluſions in reſpect to ſolids of any other forms, nor 


to determine any thing concerning the inclination or equilibrium of 
ſlips at fea, which require the demonſtration, not only that a force 
exiſts, in given circumſtances, to turn the veſſel round an axis, but 
alſo the magnitude or preciſe meaſure of that force. M. Bouguer, 
in his treatiſe, intitled “ Traite du Navire *,” has inveſtigated a the 
orem for eſtimating the exact meaſure of the ſtability of floating 
bodies. This theorem, in one ſenſe, is general, not being confined 
to bodies of any particular form; but, in reſpect to the angles of in- 
clination, it is reſtrained to the condition that the inclinations from 
the upright ſhall be evaneſcent, or, in a practical ſenſe, very ſmall 
angles. In conſequence of this reſtriction, the rule in general cannot 
be generally applied to aſcertain the ſtability of ſhips at ſea; becauſe 
the angles to which they are inelined, both by rolling and pitching, 
being of conſiderable magnitude, the ſtability will depend, not only 
on the conditions which enter into M. Bouguer's ſolution, but alſo on 
the ſhape given to the ſides of the veſſel above and beneath the water- 
line or ſection, of which M. Bouguer's theorem takes no account. 
But it is certain that the quantity of ſail a ſhip is enabled ſafely to 
carry, and the uſe of the guns in rough weather, depend in a material 
degree on the form of the ſides above and beneath the water-line; this 
obſervation referring to that portion of the ſides only which may be 
immerſed under, or may emerge above, the water's ſurface, in con- 
ſequence of the veſſel's inclination ; for, whatever portion of the ſides 
is not included within theſe limits, will have no effect on the veſlel's 
ſtability, the centres of gravity, volume of water diſplaced, and other 
elements not being altered. By the water-ſeCtion is meant, the plane 
in which the water's ſurface interſects the veſſel, when floating up- 
right and quieſcent; and the termination of this ſection in the ſides 
of the veſſel is termed the water-line. A general theorem for de- 
termining the floating poſitions of bodies is demonſtrated in a former 
paper, inſerted in the Phil. Trans. for the year 1796, and applied to 
bodies of various forms: the ſame theorem is there ſhewn to be no 
leſs applicable to the ſtability of veſſels, taking into account the ſhape 
of the fides, the inclination from the upright, as well as every other 
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circumftance by which the ſtability can be influenced. To infer, 
from this theorem, the ſtability of veſſels in particular cafes, the form 
of the ſides, and the angle of inclination from the perpendicular, muſt 
be given, 

Theſe conditions admit of great variety, conſidering the ſhape of 
the ſides, both above the water-line and beneath it; for we may 
firſt aſſume a caſe, which is one of the moſt ſimple and obvious; 
this is, when the ſides of a veſſel are parallel to the plane of the maſts, 
both above and beneath the water- line; or, ſecondly, the ſides may 
be parallel to the maſts under the water-line, and project outward, or 
may be inclined inward, above the ſaid line; or they may be parallel 
to the maſts above the water-line, and inclined either inward or out- 
ward beneath it; ſome of theſe caſes, as well as thofe which follow, 
being not improper in the conſtruction of particular ſpecies of veſſels, 
and the others, although not fuited'to practice, will contribute to il- 
luſtrate the general theory. The ſides of a veſſel may alſo coincide 
with the ſides of a wedge, inclined to each other at a given angle; 
which angle, formed at an imaginary line, where the ſides, if pro- 
duced, would interſect each other, may be fituated either under or 
above the water's ſurface. To theſe cafes may be added, the circular 
form of the tides, and that of the Apollonian or conic parabola, The 
ſides of veſſels may alſo be aſſumed to coincide with curves of dif- 
terent ſpecies and dimenſions, ſome of which approach to the forms 
adopted in the practice of Naval Architecture, particularly in the 
larger ſhips of burden, And laſtly, the ſhape of the ſides may be 
reducible to no regular geometrical law; in which cafe, the deter- 
mination of the ſtability, in reſpect to a ſhip's rolling, requires the 
menſuration of the ordinates of the vertical ſectꝭons which interſe& 
the longer axis at right angles; ſimilar menſurations are alſo required 
tor determining the ſtability, in reſpe& to the ſhorter axis, round 
which a veflel revolves in pitching. In order to deſcribe diſtinctly 
theſe ſeveral cafes, the variation of the ſections, both in form and 
magnitude, from head to ſtern of the veſſel, has not been conſidered ; 
the ſections being ſuppoſed equal and ſimilar figures, ſuch as they 
in reality are, near the greateſt ſection of a ſhip, growing ſmaller, and 
altering their form, toward the head and ſtern. But, before this 
alteration can be taken into account, it is neceſſary farſt to aſcertain 
the ſtability correſponding to a veſſel or ſegment, in which the ſec- 
tions are equal and ſimilar figures; from which determination, the 
ſtability is inferred which aQually exiſts, when the form and magni- 
tude of the ſections alter continually, from one extremity of the veſſel 
to the other. The conſideration of the caſes which have been here 
ſtated, with inferences and obſervations thereon, is the ſubject of the 
enſuing pages; in which, if any ideas are ſuggeſted which may be at 
all uletul in the practice of Naval Architecture, or may contribute to 
remove imperfect or erroneous notions which have been entertained 
reſpecting a principal branch of it, the intention of the author will be 
accomplithed. 

Let WBCOFAH (Tab. VIII. fig. 1.) repreſent a vertical ſection 
of a veſſel floating quieſcent and upright, and interſected by the water's 
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futface in the line BA: BCOFA will be the area immerſed” unde> 
water. Suppoſe the veſſel to be inclined from the perpendicular, 


through the angle ASH, ſo that the interſection of the veſſel by the 
water's ſurface, which before coincided with BA, ſhall now coincide 


with the line CH : the area under water will now be COFAH, equal 


to the area BCOFA. 


Let the ſection WBCOFAH, and all the other vertical ſections 
interſecting the longer axis at right angles, be aſſumed ſimilar and 
equal figures, projected on the plane WBO AH; in conſequence, the 
area B O A will be to the area ASH, as the entire volume im- 
merfed.is to the volume immerſed by the veſſel's inclination. More. 
over, if E is the centre of gravity of the area B O A, that point will 
truly repreſent the centre of gravity of the volume immerſed, when 
the veſſel is upright: if the centre of gravity of the immerſed area 
COFAH, when the veſſel is inclined, thould be ſituated at Q. that 
point will alſo eoincide with the centre of gravity of the correſponding 
diſplaced volume. For theſe reaſons, the ſpaces BO A, A8 H, 
CO FA, will be denominated, in the following pages, indifferently, 
areas or volumes. 

Let G be the centre of gravity of the veſſel, by which term, the 
veſſel and its contents, of every kind, are always underſtood to be 
implied. Through G, draw G U parallel to CH: and through Q, 
draw Q Z perpendicular to CH. When the ſhip is inclined round 
the longer axis, through the angle A8 H, the fluid's preſſure acts in 
the direction of the vertical line QQ, with a force equal to the veſle!s 
weight; and the ſtability or effect ot this force, to turn the veſſel round 
an axis paſſing through G, perpendicular to the plane B O A, will be 
greater or leſs, according to the magnitude of the line G, or diſtance 
from the axis at which the force of preſſure acts. 

In the ſame veſſel, the weight not being altered, the ſtability, at 
different angles of inclination from the upright, will be truly mea- 
ſured by the line GZ; and, in different veſſels, or in the ſame veſſel 
differently laden, the ſtability will be meaſured by the weight of the 
veſſel and the line G Z jointly. The weight of any veſſel {including 
the lading) is equal to the weight of water diſplaced by it; which 
will be obtained by meaſuring the ſolid contents of the diſplaced 
volume, and from knowing the weight of a given portion of ſea water, 
ſuch as a cubic foot, which weighs 64 pounds avoirdupois. The 
vefle!'s weight being thus obtained, the determination of the ſtability, 
whatever be its form or inclination from the upright, requires only 
that the line G Z ſhall be known, or the proportion which it bears 
to ſome given line, for inſtance, the line B A, ſhall be aſcertained. 

A general method of conſtructing this line is demonſtrated in the 
Phil. Irans. for the year 1796, but is there principally applied to the 
floating poſition of bodies; its uſe in inveſtigating the. ſtability of 
veſſels is incidentally mentioned, and in general terms, rather than 3s 
being itſelf a ſubject of diſquiſition. This theorem is founded on 
{uppoſing the centres of gravity of the ſeveral volumes BOA, COFH, 
ASH, BSC, (fig. 1.) to be given in poſition z an aſſumption ** 
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able m demonſtrating a general theorem : but, in applying it to the 
ftabiiity of particular veſſels, it becomes neceſſary that the poſitions 
of thei: points ſhould be abſolutely found, and the re$alts combined 
with tac other conditions, to infer the meaſure of ſtability ; a Utter. 
mination which, in ſome cafes, is attended with much difficulty, and 
in others, is not practicable by any direct methods; an inſtance, 
amongſt many that might be mentioned, in which the particular ap- 
Plication is more difficult than the general demonſtration of propo- 
fitions. The following conſtructions and inveſtigations are prin- 
cipally inferred from the general theorem for aſcertaining the ſtability 
of floating bodies; which is here ſubjoined, to avoid the neceflity of 
future references, as well as for the purpoſe of ſtating more diſtinly 
the obſervations which follow it. | 


Let M (fig. 1.) be the centre of gravity of the volume ASH, 
which has been immerſed under water, and let I be the centre of | 


gravity of the volume B 5 C, which has emerged above the water's 
ſurface, in conſequence of the veſſel's inclination ; through the points 
M and], draw the lincs ML, IK, perpendicular to the line CH, 
which coincides with the watcr's ſurface when the veſſel is inclined ; 
through E, the centre of gravity of the diſplaced volume BOA, draw 
EV parallel and equal to KL, and through G draw GU parallel and 
GR perpendicular to CH ; according to the theorem, the line ET 
will be determined by the following proportion, As the total volume 
difplaced BOA js to SAH, the volume immerſed in conſequence of 
the inclination, fo is KL or EV toET; and, ſince the angle EGR 
is equal to the veſſel's inclination ASH, and the diſtance GE is ſup- 
poſed to be given, the line ER will be known; becauſe ER is to 
GE as the ſine of the angle EGR to radius; ER being ſubſtracted 
from ET will leave RT or GZ, equal to the meaſure of the veſlel's 
ſtability. 

Suppoſe the line K L to be denoted by the letter 5: ler the 
volume ASH be repreſented by A, and the volume B O A by V. 
Then, according to the theorem, finceV:A::::6; ET, it follows 
that ET = ＋ and if G E is put = d, and . the fine of the angle 


to which the veſſel is inclined, radius being = 1, ER will be a d; 
and the meaſure of the veſſcl's ſtability RT or GZ = — ds. 


Through the points C and H, (fig. 1.) let the lines CF, WH, be 
drawn parallel to BA. The poſition of the points M and I, the 
magnitude of the line KL, and the areas or volumes ASH, BSC, 
being the ſame, whatever alteration may take place in the volume V, 
or the entire volume diſplaced, the quantity K L x area ASH or 


þ A will remain the fame : and, fince the line ET = =», it will 


"Follow, that the zone WHFC, ſituated between wind and water, 
(according ts a technical expreſſion} not being altered, ET will be in 
the inverſe proportion of V, or the total volume diſplaced. If, 
therefore, the ſhape of the veſſel under the line CF ſhonld he 20 
how changed, ſo as to coincide with another figure, ſuppoſe Cc, 


(fig. 2.) inſtead of COF, (fig. 1.) the volume Ce F being "ow 
/ 


{ 9 ) 


the volume COF, the line ET will be the ſame in both cafes. In 
conſequence of this change of figure, the poſition of the point E, 
(fig. 1.) or centre of gravity of the volume BOA, may be ſituated 
higher or lower in the line OD ; yet, if the centre of gravity G is fo 
adjuſted by ballaſt, or other means, that the diſtance GE ſhall be 
the ſame, the ſtability of each veſſel, BCOA (fig. 1.) and BCS f A 
(tig. 2.) will be perfectly the ſame, when inclined to the ſame. angle 
ASH from the upright, It muſt alſo be obſerved, that ſince ET is 
always greater in the ſame proportion in which the volume immerſed 
BOA is leſs, the zone WHCEF being both in magnitude and form the 
ſame, having found by conſtruction or calculation the value of the 
line ET correſponding to any given volume diſplaced, ſuppoſe V = 
BCOA, (fig. 1.) the line E 7 correſponding to any other magnitude 
of volume diſplaced, ſuppoſe v = BCV wv / FA, (fig. 2.) will be im- 
mediately inferred ; for, fince V: v:: E: ET, it follows that Ez = 
—=, or becauſe ET = E, by ſubſtitution, E, = —=, For theſe 
reaſons, the determination of ſtability does not require that the form 
of the entire volume diſplaced ould be given, but the form only of 
the zone WC H F. (fig. 1. and 2.) including the angle of the 
veſſels inclination ASH; theſe conditions, together with the mag- 
nitude of the immerſed volume, and the diſtance between the two 
centres of gravity G and E, are ſufficient for finding the meaſure of 
ſtability, at any given angle of inclination from the upright. 


CASE TI, 2 


The ſides of a veſſel are parallel to the plane of the maſts, both 
above and beneath the water-line, 


QBCOAH (fig. 3.) coincides with the vertical ſection of a veſſel 
when it floats upright and quieſcent, and is interſected by the water's 
ſurface in the line BA ; the fides QC, HD, are parallel to each other, 
and to the plane of the maſts WO, and are therefore perpendicular to 
BA. G is the centre of gravity of the veſſel; V repreſents the mag- 
nitude of the volume immerſed. under the water; the centre of gravity 
of this volume is ſituated at E. Suppoſe the veſſel to be inclined 
from its quieſcent poſition through any given angle, it is required to 


expreſs, by geometrical . conſtruction, the meaſure of the veſſel's ſta- 


bility, when thus inclined, Biſect BA in the point 8, and through 
9 draw-CSH, inclined to BA, at the given angle of the veſſel's in- 
clination from the upright. Biſe&t BC in F, and AH in N; and 
join SF and SN, In the line SF take SI to SF as 2 to 3; alſo, in 
the line SN, take SM toSN as 2 to 3. Through the points I and M, 
draw IK, ML, perpendicular to CH. Through the point E, draw 
EV parallel and equal to KL. In the line EV, take ET to EV, in 
the proportion which the volume ASH bears to the entire volume diſ- 
placed. Through G, draw GU parallel to CH; and through T, 
draw TZ perpendicular to GU. G is the meaſure of the veſſel's 
ſtability, The demonſtration of this conſtruction evidently follows 
trom the general theorem, > | 
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From this conſtruction, the value of GZ, or meaſure of the veſſels 
ſtability, may be inveſtigated analytically, and expreſſed in general 


terms, Through G, draw GR perpendicular to EV. Let BA =, 
GE D d, the angle ASH = S; radius = 1. The rules of trigono- 


metry give the following determinations. AN = G AS SN = 


— * 4 tang. 8. Alſo, as SN ; HN : : sine NHS : sin. NSH, 

f t X tang. 8. 3 = 
= x FRY: cos. S.: ” = IF 
——Þ tang. 28 — sin. 5 


zin. 8 N | 
— — — 2 > 
fore sin. NSH = * TI tang. 8 cos. 8 ons 4+ tang. 28 


sec. 5 + cos J2. 


2 Þ+ 8ec. 28 + cos. 28 


(becauſe 2 x cos. S * sec. 8 = 2) 


4 + tang. 8 — 4 + tang. 23 
sec. 5 + cos, 8 . 
conſequently cos. NSH = NN And ſince by conſtruction 


f 
7 * 


SM= SN, and 8 N= R V T ang. 8, 8 M = 


v4 + tang, 8, and SL — — X W4 4 + tang. 8. * — 


== N dcc 8 + 608. S: and the triangles 8 LM, 8 1 K being f. 


milar and equal, KL = 2 SL : Wherefore K L. 2 ＋ * SEC. ST cos. 8 
= EV. The area of the triangle ASH = representing the 
volume immerſed by the veſſel's inclination ; and by conſtruction, 


As V: volume A8 H:: EV: ET, or 


V: Tung. 8; - * sec. S + cos. S: ET; this will give | 


8 


! „ tang. S X cos. 8 + sec. 8, 

the value of E T= 27 U : 
ER: EG:: sin. S: 1, and EG d, it follows, that ER d 

X gin. S; and therefore R T, or the meaſure of the veſſel's ſtability 


GZ = x cs. J + cc. S—d x ein. 8. 


24 V 

To exemplify this determination by referring to a particular caſe, let the 
veſſel's breadth at the water's ſurface, or BA, be divided into 100 equal parts, 
and let GE be 13 thereof; ſo that t = 100, and d=13- Suppole the in- 
clination of the veſſel from the perpendicular, or ASH, to be 15%, = S ; and 
Jet the area BCODA, repreſenting the volume diſplaced, be equal to a ſquare 
of which the fide is = 60 ; ſo that the area V shall = 3600; then, referring 
to the ſolution, we obtain 


and because 


cos. S + ſec. S = 2.0012 
Alfg © X tang. 8 __ 1000-00 tang. 15? 


IV HI = 3.1013 
ET = 2.0012 X 3.10190 = 6.2063 
d X sin. S = 13 = sin. 15 828 36466 
meaſure of ſtability, or G Z = 3.8417 
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It appears by this reſult, that when the veſſel has been inclined from 
the upright through an angle of 1529; the direction of the fluid's 
preſſure, acting to reſtore the quieſcent poſition, will paſs at a diſtance 


eſtimated horizontally-from the axis = 2.84, when the breadth BA 
100, And this will be true, whatever be the length of the axis. 


The fluid's preſſure is the weight of water diſplaced, the magnitude 
of which depends both on the area of the vertical ſections, and length 
of the axis: ſuppoſe this weight to be 1000 tons; according to the 
preceding determination, the ſtability of the veſſel, when inclined 
from the upright to an angle of 159, will be a preffure equal to the 


weight of 1000 tons, acting at a diſtance of = parts of the breadth 
BA from the axis, to reſtore the veſſel to the poſition from which it 
has been inclined. This force is the ſame as if a preſſure of 2 2:28 
= 56.8 tons, ſhould be applied to turn the veſſel at the diſtance of 50 


from the axis: if therefore the wind, or other equivalent power, 
ſhould act on the ſails of the veſſel with a force of 56.8 tons, at the 


mean or average diſtance of go, or 4 the breadth B A from the axis, 
to incline the ſhip, the force of ſtability will juſt balance it, ſo as to 
preſerve an equilibrium; the veſſel continuing inclined from the up- 


right at the angle of 15%. If the wind's force ſhould be leſs, the in- 
clination muſt neceſſarily be diminiſhed if greater, it muſt be in- 


creaſed, until the two forces balance each other. Here it is to be ob- 
ſerved, that the force of the wind is eſtimated in a direction which is 
perpendicular to the plane of the maſts *. 


* In this and the following numerical examples, in order to bring into come ' 
pariſon the effect of giving different forms to the ſides of veſſels, their weights, 


and all the other conditions (tlie figure of the fides excepted) on which the ſta- 
bility depends, are aſſumed to be the ſame. The meaſures of * are com- 
pared, both by the relative diſtances from the axis at which a given preſſure, equal 
to the veſſel's weight, acts to turn the ſhip round the longer axis, and by the 


relative equivalent weights which act at a given diſtance from the axis. By the 
latter method, the proportions of ſtability are perhaps more diſtinly expreſſed . 


than by the former, although both are eſſentially the ſame, 

The mechanical force employed to incline a veſſel from the upright, through 
any given angle, for the purpoſe of examining and repairing the bottom of a ſhip, 
is to be aſcertained from the theorems here given fer expreſſing the meaſures of 
ſtability, which is exactly equal to the force to be applied for that purpoſe. An- 


other method of inclining a veſſel (well, adapted for making experiments on this 


ſubj-&) is, by applying a timber at right angles to the plane of the maſis. If a 
weight be atfixed to one of its extremities, from having given the weight ſo ap- 


plied, and its diſtance from the plane of the maſts, together with the other con- 


ditions which determine ſtability, through which the ſhip will be inclined, may 


be determined by the theorems in theſe pages. The ſame inferences may be ob- 


t2ined, from having given the weights and ſpaces through which the guns are run 
out on one fide, and drawn in on the other, inſtead of the weight affixed, ac- 
cording to the method laſt deſcribed, 
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' EXPERIMENTS UPON THE RESISTANCE OF BODIES 
MOVING IN FLUIDS. ph 


By the Rev. SAMUEL Vincs, A. M. F. R. S. 


Plumian Profeſſor of Aftronomy and Experimental Philsſophy in the Univerſity 
of Cambridge u. | | 


N a former paper upon the motion of fluids, I ſtated the difficulties 
to which the theory is ſubject, and ſhewed its inſufficieney to de- 
termine the time of emptying veſſels, even in the moſt fimple caſes; 
Falſo proved, by actual experiment, that in many inſtances there was 
no agreement between their reſults, and thoſe deduced from theory, 
The great difference between the experimental and theoretical con- 
cluſions, in moſt of the caſes which reſpect the times in which veſſels 
empty themſelves through pipes, neceſſarily leads us to ſuſpect, the 
truth of the theory of the action of fluids under all other circumſtances. 
In the doctrine. of the reſiſtance of fluids, we ſee ſtrong reaſons to 
induce us to believe, that the theory cannot generally lead us to any 
true concluſions, When a body moves in a fluid, its particles ſtrike 
the body; and in our theoretical conſiderations after this action, the 
particles are ſuppoſed to produce no further effect, but are conceived 
to be, as it were, annihilated. But in fact this cannot be the caſe; 
and what we are to allow for their effect afterwards, is beyond the 
reach of mere theoretical inveſtigation, Whatever theory therefore 
we-can admit, muſt be that which is founded upon ſuch experiments, 
as include in them every principle which is ſubjedt to any degree of 
uncertainty : we muſt therefore have recourſe to experiments, in or- 
der to eſtabliſh any concluſions upon which we may afterwards 
reaſon. In the paper above-mentioned, I deſcribed a machine to find 
the reſiſtances of bodies moving in fluids z ſince which time I have 
made a variety of experiments with it upon bodies moving both in air 
and water, and have every reaſon to be ſatisfied of its great accuracy. 
In this paper I propoſe to examine the reſiſtance which ariſes from the 
action of non=elaſtic fluids upon bodies. | 
This ſubject divides itſelf into two parts; we may conſider the action 
of water at reſt upon a body moving in it; or we may conſider the 
action of the water in motion when the body is at reſt. We will firſt 
give the reſult of our experiments in the former caſe, and compare 
them with the concluſions deduced from theory. Now the radius of 
the axis of the machine made uſe of, was 0,2117 inches; the area of 
the four planes, was 3, 73 inches; the diſtances of their centres of 
reſiſtance from the axis, was 7,57 inches; and they moved with a 
velocity of o, 66 feet in a ſecond, The firſt column of the following 
table exhibits the angles at which the planes ſtruck the fluid; the 
ſecond column ſhews the reſiſtance by experiment, in the direction of 
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their motion in troy ounces; the third column gives the reſiſtance by 
theory, aſſuming the perpendicular reſiſtance to be the ſame as by 
experiment; the fourth column ſhews the power of the ſine of the 
angle to which the reſiſtance is proportional. 


— 


Angle. | Experiment. Theory. Power. 
109] 0,0112 0,0012 1,73 
20 0,0364 o, oog 173 
30 o, 769 o, o290 1,54 
40 051174 0,6 16 1,54 
50 ,1552 o, 1043 1,5 . 
60 o, 1902 0, 1476 1,38 
0 84 o, 1926 1,42 
80 0,2237 052217 2,41 
90 | 0,232T 0,2321 | 


The fourth column was thus computed : let s be the fine of the 
angle to radius unity, r the refiftance at that angle, and ſuppoſe r to 


vary as ; ther”: N: : 0, 2321: r, hence S& = : „and conſe- 


8 St 0,2321 
log. 2 f 5 2H and by ſubſtituting for r and : 


their ſeveral correſponding values, we get the reſpective values of m, 
which are the numbers in the fourth column. Now the theory ſup. 
poles the reſiſtance to vary as the cube of the ſine ; whereas the re- 
ſiſtance decreaſes from an angle of go? in a leſs ratio than that, but 
not as any conſtant power, nor as any function of the ſine and coſine 
that I have yet diſcovered, Hence the actual reſiſtance is always 
greater than that which is deduced from theory, aſſuming the perpen- 
dicular refiſtance to be the ſame; the reaſon of which, in part at 
leaſt is, that in our theory we neglect the whole of that part of the 
force, which after reſolution acts parallel to the plane; whereas (from 
the experiments which will be afterwards mentioned) it appears that 
part of that force acts upon the plane; alſo the reſiſtance of the fluid 
which eſcapes from the plane into the ſurrounding fluid, may probably 
tend to increaſe the actual reſiſtance above that which the theory 
gives, in which that conFleration does not enter; but as this latter 
circumſtance affects the reſiſtance at all angles, and we do not know 
the quantity of effect which it produces, we ca:not ſay how it may 
affect the ratio of the reſiſtances at different angles. 

In theory the reſiſtance perpendicular to the planes is ſuppoſed to 
be equal to the weight of a column of fluid, whoſe baſe = 3,73 inches, 
and altitude = the ſpace through which a body- muſt fall to acquire 
the velocity of o, 66 feet. Now that ſpace is 0,08124 inches, con- 
ſequently the weight of column = 0,1598 troy ounces ; but the actual 
reſiſtance was found to be = o, 2321 ounces, Hence the actual reſiſt- 
ance of the planes; the reſiſtance in our theory: : 02321 : 0,1598, 
Which is nearly as 3: 2. 


quently. m = 


I am 


\ 
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I 'am aware that experiments have been made upon the reſiſtance 
of bodies moving in water, which have agreed with our theory. An 
extenfive ſet was inſtituted by D' Alembert, Condorcet, and Boſſut, 
the reſult of which very nearly coincided with theory, ſo far as regards 
the abſolute quantity of the perpendicular reſiſtance. Their experi- 
ments were made upon floating bodies drawn upon the fluid, by a 
force acting upon them in a direction parallel to the ſurface of the 
fluid. There can be no doubt but that theſe experiments were very 
accurately made. The experiments here related were alſo repeated ſo 
often, and with ſo much care, and the reſults always agreed ſo nearly, 
that there can be no doubt but that they give the actual reſiſtance to 
a very conſiderable degree of accuracy. In our experiments the planes 
were immerſed at ſome depth in the fluid ; in the other caſe the bodies 
floated on the ſurface; and I can fee no way of accounting for the 
difference of the reſiſtances, but by ſuppoſing, that at the ſurface of 
the fluid, the fluid from the end of the body may eſcape more eatily 
than when the body is immerſed below the ſurface ; but this I confeſs 
appears by no means a ſatisfactory ſolution of the difficulty. The re- 
ſiſtances of bodies deſcending in fluids manifeſtly come under the caſe 


of our experiments. 


Two ſemi-globes were next taken, and made to revolve with their 
fat fides forwards: ' The diameter of each was 1,1 inches; the diſtance 
of the centre of reſiſtance from the axis, was 6,22 inches; and they 
moved with a velocity of 0,542 feet in a ſecond; and the reſiſtance 
was found to be 0,08339 ounces by experiment, By theory the re- 
ſiſtanee is 0,05496 ounces, hence the reſiſtance by experiment: the 
reſiſtance by theory : : 0,08339 : o, O5 496, agreeing very well with 
the above mentioned proportion. But when the ſpherical ſides moved 
forwards with the ſame velocity, the reſiſtance was 0,034 ounces, 
Hence the reſiſtance on the ſpherical fide of a ſemi- globe: reſiſtance 
on its baſe : : 0,034 : 0,08339; but this is not the proportion of 
the reũſtance of a perfect globe, to the reſiſtance of a cylinder of the 
ſame diameter, moving with the ſame velocity, becauſe the reſiſtance 
depends upon the figure of the back part of the body. 

I therefore took two cylinders of the ſame diameter as the two 


ſemi-globes, and of the ſame weight; and giving them the ſame ve- 


locity, I found the reſiſtance to be 0,07998 ounces ; therefore the 
reſiſtance on the flat fide of a ſemi-globe : the reſiſtance of a cylinder 
of the fame diameter, and moving with the ſame velocity, : ; 0,08339: 
0,07998. This difference can ariſe only from the action of the fluid 
on the back ſide of the ſemi-globe, moving with its flat ſide forwards, 
being leſs than that on the back of the cylinder, in conſequence of 
which the ſemi-globe ſuffered the greater reſiſtance, The reſiſtance 
of the cylinders thus determined directly by experiment, agrees very 
well with the foregoing experiments. The reſiſtance c@/eris paribus, 
varies as the ſquare of the velocity very nearly, and may be taken fo 
for all practical purpoſes, as I find by repeated exprriments made both 
upon air and water, in the manner deſcribed in my former paper. 
Hence for the different planes the reſiſtance varies as the area x the 


ſquare of the velocity. Now the reſiſtance of the planes whoſe arct 
| | wa 
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was 3,73 inches, moving with a velocity of 0,66 feet in a ſecond, was 
found to be = 0,2321 ounces. Alſo the area of the two cylinders 
was 1,9 inches, and their velocity was 0,542 feet in a ſecond ; to find 
therefore the reſiſtance of the cylinders from that of the planes, we 
have 0,06* x 3,73 : 0,542* X 1,9 : : 0,2321 ounces : 0,07973 
ounces; for the reſiſtance on the cylinders differing but a very little 
from 0,07998 ounces, the reſiſtance found from direct experiment. 

Now to get the reſiſtance on a perfect globe, we muſt conſider that 
when the back part is ſpherical, the reſiſtance is greater than when it 
is flat in the ratio of 0,08339 : 07998; hence the reſiſtance on 2 
globe: the reſiſtance on a ſemi-globe in the ſame ratio; but the reſiſt- 
ance on the ſemi-globe was 0,034 ounces; hence 0.07998 : 0,083 39 
: C,034 ounces : o, o354 ounces, the reſiſtance of a globe, conſe- 
quently the reſiſtance of a globe: the reſiſtance of a cylinder of the 
lame diameter moving with the ſame velocity in water, :: o, 0354: 
„07998: : 1: 2, 23. | | 

We proceed next to compare the actual reſiſtance of a globe, with 
the reſiſtance aſſumed in our theory. In the firſt place, the abſolute 
quantity of reſiſtance has been found to be greater than that which we 
ule in theory, in the ratio of 0,2321 : o, 1598; but by theory the 
reiiitance of the globe: the reſiſtance of the cylinder : : 1: 2, or as 
1,115 : 2,23; hence by theory we make the reſiſtance of the globe 
too great in the ratio of 1,115 : 13 and it is too ſmall, from the for- 
mer conſideration, in the ratio of 0,1598 : 0,2321 : therefore the 
actual reſiſtance of the globe: the reſiſtance in theory : : 0,2321 : 
0,1598 K 1,115 : : 0,2321 : 0,1782, which is nearly in the ratio 
of 4 : 3. Thus far we have conſidered the reſiſtance of bodies moving 
in a fluid; we come next to conſider the action of a fluid in motion 
upon a body at reſt, 

A veſſel, five feet high, was filled with a fluid, which could be diſ- 
charged with a ſtop cock, in a direction parallel to the horizon. The 


cock being opened, the curve which the ſtream deſcribed was marked 


out upon a plane ſet perpendicular to the horizon; and by examining 
this curve, it was found to be a very accurate parabola, the abſciſſa of 
which was 13,85 inc. and the ordinate was 50 inc. hence the latus 
rectum was 180,5 inc, one-fourth of which is 45,1 inc. which is the 
ſpace through which a body muſt fall to acquire the velocity of pro- 
jection; hence that velocity was 189,6 inc. in a ſecond. And here, 
by the bye, we may take notice of a remarkable circumſtance. 'The 
depth of the cock, below the ſurface of the fluid, was 45,1 inc. hence 
the velocity of projection was that which a body acquires in falling 
through a ſpace equal to the whole depth of the fluid, whereas, 
through a ſimple orifice the velocity would have been that which 1s 
acquired in falling through half the depth ; the pipe of the ſtop cock, 


therefore, increaſed the velocity of the fluid in the ratio of 1: / E 


and gave it the greateſt velocity poſſible; the length of the pipe was 


3 inc, and the area of the ſection 0,045 inc. alſo the baſe of the veſſel 
was a ſquare, the fide of which was twelve inches. 

The area of the ſection of the pipe may be found very accurately in 
the following manner: The veſſel being kept conſtantly full, 1 
the 
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the quantity of fluid, run out in any time?“, and then weigh it, by 
which we ſhall be able to get the quantity in cubic inches. Now, if 
v = the velocity of the fluid when it iſſues from the pipe, à = the 
area of the ſection of the pipe, I the length of the cylinder of 
water run out, whoſe baſe = a and m = the quantity of fluid dif. 
charged in ?”, then v:/::1":?"; hence I vrt; but 4 1 n; 


M . 
therefore a ut = m; hence a = 27 In the preſent inſtance # 20 


m = 170,63 cubic inches v = 189, 6; hence a = 0,045. 


Let A BCD (Fig. 1.) be a ſolid piece of wood, upon which are 
fixed two upright pieces 15, fu; between theſe a flat lever, e a c, is 
faſtened in a perpendicular poſition on the axis x y, and nicely ba. 
lanced; and let a be a point directly againſt the middle of the axis in 
a line perpendicular to the plane of the lever. This apparatus is placed 
againſt the ſtop cock, at the diſtance of about one inch, and when the 
water is let go, let us ſuppoſe the centre of the ſtream to ſtrike the 
lever perpendicularly at e; take ac = ae, and on the oppoſite ſide to 
that on which the ſtream acts faſten a fine filk ſtring at c, and bring it 
over a pulley p, and adjult it in a direction perpendicular to the plane 
of the lever, and at the end which hangs down fix a ſcale Q, the 
weight of which is to be previouſly determined. All the apparatus 
being thus adjuſted, open the ſtop cock, and let the fluid ſtrike the 
lever, and put ſuch weight into the ſcale as will firſt keep the lever in 
its perpendicular ſituation, and that weight with the weight of the 
ſcale muſt be juſt equivalent to the action of the fluid, Thus we get 
the perpendicular effect of the water. Now incline the plane of the 
lever at any angle to the direction of the ſtream, and adjuſt the ſtring 
perpendicular to the plane as before; then put ſuch a weight into the 
ſcale as will keep the lever perpendicular to the horizon whilſt the 
fluid acts upon it, and you get that part of the effect of the fluid which 
acts perpendicular to the plane. In this manner, when the fluid acts 
oblique to the plane, we get the perpendicular part of the force, The 
ſecond column of the following table ſhews this effect by experiment, 
for every tenth degree of inclination ſhewn in the firſt column, and 
the third column ſhews the effect by theory from the perpendicular 
force, ſuppoſing it to vary as the fine of inclination. - 
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It appears from hence that the reſiſtance varies as the ſine of the 
angle at which the fluid ſtrikes the plane ; the difference between the 
theory and experiment being only ſuch as may be ſuppoſed to ariſe 
from the want of accuracy, to which the experiments mult neceſſarily 
be ſubject, 

Let us now firſt conſider what the whole perpendicular reſiſtance by 
experiment is when compared with that by theory. Now by theory 
the reſiſtance is equal to the weight of a column of the fluid, whoſe 
baſe =$0,045 inc. and altitude = 45,1 inc, and the weight of that 
column is = 1 0z, 1 dwt. 10 grs. Hence reſiſtance by theory: the 
reſiſtance by experiment : : 1 0z, 1 dwt. 10 grs. : 1 O:. 17 dwts, 
12 grs. : : 514 : 900. 

In the next place let us examine what is this reſiſtance compared 
with the reſiſtance of a plane moving in a fluid. We here prove, 
that the reſiſtance of the fluid in motion acting on the plane at reſt : 
the reſiſtance by theory : : 900: 514; and we have before proved 
that the reſiſtance by theory: the reſiſtance of a plane body moving in 
a fluid : : 1598 : 2321, hence the reſiſtance of a fluid in motion 
upon a plane at reſt, the reſiſtance of the ſame plane moving with the 
ſame velocity in a fluid at reft': : goo x 1598 : 514 Xx 2321 :: 
1438200 : 1192954 : : 6: 5 nearly, Now we know that the ac- 
tual effect on the plane muſt be the ſame in both caſes; and the dif- 
ference, I conceive, can ariſe only from the action of the fluid behind 
the body in the latter caſe, there being no effect of this kind in the 
former caſe, For in reſpect to the preſſure before the body, that will 
probably be the ſame in both caſes; for there is a preſſure of the 
column of the ſpouting fluid acting againſt the particles which ſtrike 
the body at reſt, ſimilar to the action of the fluid before the body upon 
the particles which ſtrike the body moving in the fluid. Hence the 
reſiſtance of the planes moving in the fluid with the velocity here 
given, is diminiſhed about one-fifth part of the whole by the preſſure 
behind the body; but with different velocities this diminution muſt 
creaſe as the velocity increales. | 

The effect of that part of the force which acted perpendicular to the 
plane being thus eftabliſhed, we proceed next to examine what part 
of the whole force which acts parallel to the plane is effective. To 
determine which, the axis wv v (Fig. 2.) was fixed perpendicular to 
the plane of the lever ab c d, and the ends of the axis were conical, 
and laid in conical holes; and the thread from which the ſcale was 
hung was fixed to the edge at e, and acted perpendicular to it, and the 
weight drew the lever in the direction e s, contrary to that in which 
the fluid tends to move the lever, and it acted at the ſame perpendi- 
cular diſtance from the axis below as the ftuid ated above it. Let 
«2 2 be a line parallel to the horizon when the lever is perpendicular 
to it, and which paſſes through the centre of the ſtream, and let x m z 
be alſo the direction of that part of the force-which acts parallel to 
the plane. This apparatus being adjuſted, the experiments were made 
for every tenth degree of inclination z and here à circumſtance took 
place for which I can give no ſatisfactory reaſon, - Having gone through 
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the experiments once, and noted the reſults, I repeated them; and to 
my great ſurpriſe I found all the ſecond reſults to be very different 
from the firſt, The experiments were therefore repeated again, and 
the reſults were ſtill different, Being certain that the experiments 
were very accurately made each time, I was totally at a loſs to con- 
jecture to what circumſtance this difference of reſults was owing, By 
repeating, however, the experiments, and obſerving at what point of 
the line x m 2, the centre of the ſtream, acted, I diſcovered that the 
effect varied by varying that point, that it was greateſt when the ſtream 
ſtruck the lever as near as it could tox; leſs when it ſtruck it at the 
middle m, and leaſt when it ſtruck it as near as it could to a, notwith- 
ſtanding that the ſtream acted at the ſame perpendicular diſtance from 
the axis in each caſe, and the parallel part of the force always acted 
in the line x m x. At the angles 809 709 609 the fluid ſtriking as 
near as it could to the edge z, gave the lever a motion not in the 
direction x m x, but in the. oppoſite direction z m x, as appeared 
taking away the ſcale, I have therefore marked ſuch reſults with the 
ſign „the motion produced being then in a direction oppoſite 
to that which ought to have been produced by that part of the force 

of the ſtream which acts parallel to the plane of the lever. The forces 
which are here put down are thoſe which take effect in a direction 
parallel to the plane of the lever for every tenth degree of inclinations 
the perpendicular force being 1 oz, 17 dwts. 12 grs. 
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t is a remarkable circumſtance, that the effect of the fluid at 2 In- 
creaſed regularly as the angle decreaſed; for though I did not meaſure 
the negative effects, I could plainly perceive that that was the caſe; 
whereas the effects at m and x increaſed to about the middle of the 
quadrant, and then decreaſed, At 10% the obliquity was ſuch, that the 
ſection of the ſtream extended very nearly from one ſide of the lever 
to the other. 

As it appears by experiment that the velocity of the fluid flowing 
out of the veſſel was equal to the velocity which a body acquires in 
falling down the altitude of the fluid above the orifice, the ſquare of 
the velocity muſt be in proportion to that altitude, 'To find, there. 
fore, in this, caſe, whether the reſiſtance varied as the ſquare of the 
velocity, I let the water flow perpendicularly againſt the plane (Fig. x.) 
at different depths, and I always found the reſiſtances to be in pro- 
Portion to the depth, and therefore in proportion to the ſquare of the 


velocity, agreeing with what takes place when the body moves in the 
fluid. 
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An Eſſay on Naval Tactics, ſyſtematical aud hiftorical, with 
explanatory Plates, In Four Parts. Part I, By F. Clerk, 
Eſq. Fellow of the Society of Scoltiſh Autiquaries, and of the 
Royal Society of Edinburgh. 


HE glorious victories with which our arms have been crowned at 

ſea in the courſe of the preſent war, have given frequent occaſion 

to mention Mr. Clerk of Eldin, the author of the New >yſtem of 

Naval Tactics; it may therefore be agrecable to our readers to lay 

before them a ſhort ſtate of the merits of a work that has been pro- 
ductive of ſuch unexampled benefits to this country, 

In the beginning of the year 1782, when the nation was depreſſed 
by the diſaſters of our arms and the want of naval ſucceſs during the 
American war, Mr, Clerk printed and diſtributed among ais friends a 
few copies of this work, which threw ſuch a new light upon the ſub. 
ject of ſea engagements, that no doubt can be entertain.d of the happy 
change which (ſince that period) has taken place in the naval affairs 
of Britain, is to be attributed to this ingenious and ſcientific work. 
When we look back to our naval tranſactions, before the adoption of 
the preſent ſyſtem, the contraſt is fo ſtriking, as to fill us with regret 
that it had not been ſooner known. 

The diſappointment which the nation fuffered with regard to our 
great naval armaments, induced Mr. Clerk to ſtudy to find our, if 
poſſible, the cauſe of theſe diſappointments, and to publiſh his ideas 
on the ſubject. Though he never was at ſea, he had always atrended 
very much to maritime affairs, and had obſerved that during the 
. - greater 
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greater part of the three laſt wars, when Britiſh ſingle ſhips met with 
ſingle ſhips of equal force belonging to any other nation, they always 


were an overmatch for the enemy ; or that even in the rencounter of 


ſmall ſquadrons, our ſeamen never failed to exhibit the moſt ſkilful 
ſeamanſhip, intrepidity, and perſeverance, attended with uninterrupted 
ſucceſs, Yet when large fleets were aſſembled, no proper exertion 
had ever been made, nothing memorable had been achieved, more 
particularly with the French, whoſe ſyſtem was to batter and deſtroy 
our rigging, and then eſcape unhurt themſelves, leaving the Britiſh 
fleet too much diſabled to follow them; in fine, to uſe the author's 
own words when ſpeaking of general engagements, « The reſult has 
always been the ſame, namely, that in ſuch actions our fleets in the 
two laſt wars and the preſent *, have been invariably balled—nay, 
worſted, without having ever loſt a ſhip, or almoſt a man.“ Let our 
officers and men were as brave as they are now, and our ſhips were 
equally as good; but experience has proved that we were defeCtive in 
tactics, 

As our mode of attacking was then to range along the line of the 
enemy, until the van of our fleet came oppoſite to the rear of his; 
thus our ſhips ran the gauntlet of the enemy's whole fleet, giving them 
an opportunity to cripple each ſhip as it paſſe, of which the French 
never failed to take advantage. But the happy genius of an indi- 
vidual, by pointing out a ſuperior mode of attack, has been the means 
of enabling us to carry our naval glory to a pitch hitherto unrivalled in 
any age or nation, 

[Che leading principle of Mr. Clerk's ſyſtem is, to force an enemy's 
fleet into cloſe engagement, whatever efforts he may make to avoid it, 
and the breaking through his line of battle, and cutting off one divi- 
ſion of his fleet from another, fo as to prevent the enemy from being 
able to extricate himſelf, is recommended as a certain means of either 
capturing the diviſion you have cut off, or of bringing on a general 
engagement. The uniform ſucceſs of this manceuvre, now ſo well 
known, leaves no room to doubt the infallibility of Mr. Clerk's ſyſtem. 
Of this the victories of Lords Rodney 4, Howe, St. Vincent 2, and 


* This was written during the American War. 

+ Lord Rodney being aſked by a mutual friend of his and Mr. Clerk's, what 
ke thought of Mr. Clerk's Eſſay on Naval Tactics, replied, © You ſhall ſee what 
T think of it whenever J am ſo happy as ro meet the French fleet again; for I 
am determined to follow it.” And he had the magnanimity to acknowledge 
altecwards in every company, that the victory gained over the French fleet on the 
12th of April 1782, was fought upon Clerk's ſyſtem, A peace was the immediate 
eonſequence of this memorable victory. 2 

+ General Debbieg, an officer well known. from his ſuperior genius in his own 


profeſſion, and naturally an admirer of works of genius, having read Mr. Clerk's. 


Eſſay, lent it to Lord St. Vincent, then Sir John Jarvis. Sir John, after reading 


it, enquired of the General where he might buy a copy for himſelf, ** It is nor 


to be bought,” anſwers the General: * I had this copy from the author, who is 
2 particular friend of mine; he had but a few copies printed, all of which he has 
given away among his friends.” —* Since that is the caſe,” ſaid Sir John Jarvis, 
you ſhall not have this copy back again; it is too good a thing for you, wao are 
# landiman ; I will keep it to my ſelf.“ | 
Duncan, 
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Duncan“, who all read and approved his work, and adopted his 


ſyſtem, are molt brilliant examples. 

In the inſtance of the battle of the Nile, the French had formed 
themſelves in a line, which they very naturally deemed impregnable, 
but which certainly deprived them of the power of retreating. In 
this fixed poſition they remained to wait our attack, and conſequently 
the ſuperior {kill which Lord Nelſon has exhibited, was not in fercing 
them to fight, but in his manner of commencing the action. And 
here it is eaſy to diſcern the ſpirit of the new ſyſtem in his mode of 
attacking the van of the enemy's fleet, to which the rear could give 


/ 


no aſſiſtance until it was become too late; while the brave Captain 


Thompſon in the Leander, by cutting their line, completed their con- 
fuſion and defeat, There is a degree of maſterly boldneſs, as the 
French obſerve in Lord Nelſon's manoeuvres, and a dauntleſs intre 
pidity in the execution of them, that muſt ever command the admi- 
ration of the whole world. 

This action is a flattering proof of the ſuperiority of our ſeamen, 
a topic much infiſted on by Mr. Clerk, and from which he promiſes 
certain ſucceſs whenever our fleets can be brought into cloſe engage- 
ment with the enemy, x 

We believe there are few of our readers who, after peruſing the 
above, will not be touched with one cemmon ſentiment, that while 
the nation pays the tribute of applauſe, ſo juſt!y due to the {kill and 
bravery of our naval commanders, it ought not to forget the gratitude 
no lefs juſtly merited by the ingenious author of Naval Tactics. 

The above account of Mr. Clerk's work having appeared in 3 
morning print +, with ſuch conſiderable teitimony in favour of our 
author, we thought it too intereſting not to be inſerted. 

Mr, Clerk has ſince publiſhed the reaiaining parts, an account of 
which will appear in our ſecond number. 

This Eilay on Naval Tactics, ſtrange as it may appear, was the firſt 
original ſcientific treatiſe publiſhed on that ſubject in this kingdom; 
all the other treatiſes that appeared in Great Britain prior to it, being 
either trauſlations from the French, or remarks upon French authors, 
Some of the principal French treatiſes on Naval Tactics are the fol- 
lowing: a 

1. L' Art des Armces Navales, ou Traite des Evolutions Navales, par 
Paul L'Hoſte, 1 vol. folio, printed at Lyons, 1727. This book was 
tranſlated and publithed by Chriſtopher O'Bryen, Eſq. in ato. in 1762. 

2. Tactique Navale, ou Traite des Evolutions et des Signaux, par 
M. le Viſcompte de Moroques, 4to. Paris, 1763. 

3. Le Manœuvrier, par M. Bourde de Villchuet. 


Lord Duncan having received one of the few copies of this Eſſay firſt printed. 
ſoon after wrote to advite Mr. Clerk to reprint it, as he ſaid it was very much 
approved of by all the navy officers, many of whom, not being able ro procure 
printed copies, had copied it over in writing. When Lord Duncan returned to 
Ed:oburgh, after the battle cf Camperdown, he waired on Mr. Clerk, compli» 
mented him upon his works, and in a liberal and handſome manner, acknowledged 
that he and the other Admials had been much obliged to him. 

True Bricon, 
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4. L'Art de Guerre en Mer, ou Tactique Navale, &c. par M. le 
Viſcompte de Grenier, | 

Tranſlations of the two laſt have appeared in Engliſh in 4to. in 1788, 
under the name of the Chevalier de Sauſauil, and a tranflation of parts 
of the three laſt is in the ſecond volume of the Elements and Practice 


of Rigging and Seamanthip, publiſhed in 1794. Other bocks on 


evolutions and tactics are, 

Theorie de la Manœuvre des Vaiſſeaux, Paris, 1689. Pitot's Theory 
of Working Ships applied to Practice, &c. tranſlated by Stone, 1743. 
De la Mancœuvre de Vaifleaux, ou Traite de Mechanique et de 
Dynamique, &c. par M. Bouguer, The Britiſh Mars, &c. by William 
Flexney, 1763. A Sea Manual, by Sir Alexander Schomberg, 1789. 
A View of the Naval Force of Great Britain, &c. by an Officer of 
Rank, 1791, &c. 

The order of battle, which was firſt formed in the laſt century by 
the Duke of York, and has been continued in uſe to the preſent 
day, the Viſcount de Grenier thinks extremely defective. Various 
cauſes may conſpire to render the taſk of breaking it not difficult, 
Its great extent muſt make it no eaſy matter for the Admiral to judge 
what orders are proper to be iſſued to the ſhips ſtationed in its extre- 
mities; whilſt his ſignals, however diſtinctly made, are liable to be 
miſtaken by the commanders of thoſe ſhips. The extremities of a 
long line are neceſſarily defenceleſs, eſpecially if it be to leeward 
becauſe, after it is formed, the enemy may throw himſelf with a ſupe- 
rior number on its van or rear, and put that ſquadron to flight betore 
afliſtance can be ſent to it from the other ſquadrons. Theſe defects 
the Viſcount de Grenier thinks may be remedied by never preſenting 
to the enemy any part of a fleet without its being flanked; ſo that 
were the commander of the adverſe fleet to attack thoſe parts which 
hitherto have been feckoned weakeſt, he might find himſelf defeated 
when he looked for conqueſt. With this view the Viſcount propoſes 
anew order of battle; in which the fleet, compoſed of three divi- 
fions, inſtead of being drawn up in one line as uſual, ſhall be ranged 
on the three ſides of a regular lozenge, formed by the interſecting of 
the two cloſe hauled lines. It is obvious that one of the diviſions of 
a fleet ranged in this manner will always be tormed in the order of 
battle; whilſt the two others, reſting upon the firit ſhip ahead, and 
the laſt aſtern of that diviſion, will be formed on the cloſe-hauied 
line oppoſite, and will ſtand on checquerwiſe on the fame tack wich 
the ſhips which are in the line of battle ſerving to cover the headmoit 
and ſternmoſt of thoſe ſhips, and thereby prevent the enemy from 
penetrating the line or donbling the rear. 

The Viſcount thought it a great miſtake, though very generally 
fallen into, that the weather-gage is of any advantage to a fleet equal 
in force to its enemy, and willing to engage. 10 him the great 
art of war at fea appears to conſiſt in drawing or kceping to wind= 
ward a part of the adverſe fleet, and collecting all one's forces againſt 
that partz and it is chiefly to effect this purpoſe that he propoſes 
bis new ſyſtem of tactics. The reader, who would underſtand his 


4 principles, 


= 
— 


— 2 . " — 
a 


— D 
— — 
_ ; l 


— 


* * 
28 A — 2 

4 — — 

_ — 
* — - 
= 2 
— 
= 7 


4 
„ 
5 


1 Np" 


- 


( 24 ) 
principles, muſt never loſe ſight of this evident truth, that each ſhip 
of a fleet neceſſarily occupies at all times the centre of an horizon; 
which the author divides into two unequal parts, called the greater 
the direct and graduated ſpace, and the leſs, the indirect, croſſed, and 
ungraduated ſpace. The reaſon of theſe appellations is, that on the 
greater ſegment of the horizontal circle there are twenty different 
points, which may be marked by degrees from one of the cloſe-havled 
lines to the other, and to which a ſhip may fail from the centre by 
ſo many direct courſes without tacking; whereas to the other twelve 
points, including that from which the. wind blows, ſhe cannot arrive 
but by ſteering croſs courſes, which muſt neceſſarily delay her progreſs, 

Having introduced the Viſcount de Grenier to the notice of our 
readers, the celebrated precurſor of Mr. Clerk, an attentive peruſal of 
whoſe work would afford contiderable improvement to the ſeaman, we 
return to our author. | 

The firſt part to which our attention is at preſent directed, is con- 
fined to the attack from the windward. This is accompanied with, 
thirty geometrical plates: in which the Britiſh thips are diſtinguiſhed 
by a red colour, and tetters of reference beginning with the alphabet 
and ending at E. The flips of the enemy are diſtinguilhed by a black 
colour, with letters beginning at F. 

ir. Clerk divides his work into demonſtrations and examples, the 
latter zre admirably choſen to illuitrate his principles, and give a very 
conſiderable degree of intereſt to a ſubject that would otherwiſe have 
appeared dry and abitrule, 

Mr. Clerk concludes his demonſtrations in this volume with the 
following ſtriking refle&tions: 

« If, chen, after a proper examination of the late ſea engagements, 
or rencounters, it ſhall be found that our enemy, the French, have 
never once ſhown a willingneſs to riſk the making of the attack, but, 
variably, have made choice of, and earneſtly courted a leeward po— 
ſition: if, invariably, when extended in line of battle in that poſition 
they have diſabled the Britiſh Hects in coming down to the attack: if, 
invariably, upon ſeeing the Britiſh fleet diſabled, they have made fall, 
and demoliſhed the van in palling: if, invariably, upon feeling the et 
fect of the Britiſh fire, they have withdrawn, at pleaſure, either a 
part, or the whole of their fleet, and have formed a new line of battle 
to leeward : if the French, rep-atcdly, have done this upon every oc- 
caſion: and, on the other hand, it i: thall he found that the Britiſh, 
from an irreſiſtible deſire of making the attack, as conſtantly and uni- 
formly, have courced the windward potition: if, uniformly and re- 
veatedly, they have had their {hips ſo difabled and feparated, by mak- 
ing the attack, that they have; not once been able to bring them to 

loſe with, to follow up, or even to detain one thip of the enemy for 
4 moment; thall we not have reaſon to believe, that the French have 
adopted, and put in execution, ſome ſyſtem, which the Britiſh either 
have not diſcovered, or have not yet profited by the diſcovery?” 

The following general obſervations are extracted from ſome very 
judicious ones, which conclude the article of examples cited, with 
Mr. Clerk's opinion of their merit, « From 


T3 


te From theſe examples it appears, that the attack, in every one of 
them, without variation, has been made by a long extended line, ge- 
nerally from the windward quarter, by ſteering or directing every in- 
dividual ſhip of that line upon her . 
particularly the ſhips in the van. 


That the conſequences of this mode of attack have proved fatal in 
every attempt; that is, our ſhips have been ſo diſabled, and fo ill ſup- 
ported, that the enemy have been permitted not only to make ſail 
and leave us, but to complete the diſgrace have, in paſſing, been per- 
mitted to pour in the fire of their whole line upon our van, without a 


poſſibility of retaliation on our part.” 
* 


Another reflection will naturally occur: that, by the 
great deſtruction of rigging, the conſequence of this mode of attack, 


the nation has been thrown into a moſt enormous expence of repair; 


while our enemy, by their cautious conduct, . preſerving their ſhips 
often unhurt, has been enabled not only to protract the war, but, if 
perſiſted in, will, without doubt, enſure the poſſeſſion, perhaps, of 
a ſuperior navy, complete and entire to the concluſion, 

„Having now demonſtrated, from evidence which ſhould be ſatiſ- 
factory, that the mode or inſtruftion hitherto followed for arranging 
great fleets in line, ſo as to be able to force an enemy to give battle on 
equal terms, muſt be ſomewhere wrong, it will be required to ſhow 
whether any other mode may be deviſed, or put in practice, that will 
have a better effect.“ | 1 1581 

Mr. Clerk then proceeds to the mode of attack propoſed, which he di- 
vides into ſections. The clear and conciſe manner in which through» 
out he treats his ſubject, are deſerving of great praiſe. 

In theſe ſections, the attack from the windward upon the rear of 
the enemy, the leading ſubject of the volume, is treated of at large. 

« Suppoſe “ a fleet of ten, twenty, or more ſhips, extended in line 


of battle, endeavouring to avoid a cloſe engagement, but at the ſame. 


time keeping under an eaſy fail, with the intention of receiving the 
uſual attack from another fleet of equal number, three or four miles 
to windward, failing in any form; but let it be ia three lines or diui- 


ſons : it is required by what method ſhall he latter make the attack on 


the former with advantage, ' 431 

The improbability, or rather impoſſibility, of attacking and car- 
rying the enemy's whole line of ſhips having already been demon- 
ſtrated z the next conſideration will be, how many ſhips may be at- 
tacked and carried with advantage ! Let it be ſup 
ſternmoſt ſhips only, and not exceeding the fourth, are poſſible to be 
carried; let a ſufficient ſtrength be ſent down to force an attack upon 
theſe three ſhips, diſpoſed and ſupported according to the judgment of 
the Admiral, while in the mean time, he ſhould keep to windward 
with the reſt of his fleet, formed into ſuch diviſions as might beſt ena- 
ble him to attend to the motions of the enemy, and the effect of his 


In this extract we are obliged to leave out the references to he plates. 
Yor, II. PART iii. attack; 
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the enemy, but more 


poſed that the three 
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attack; being himſelf ſo far diſengaged from action, as to be able to 
make his obſervations, and give his orders, with fome degree of tran- 
uillity.“ | | | 
7 Mr. Clerk in the ſecond ſection conſiders the attack upon the enemy's 
three flernmoſt ſhips more particularly, and, in the ſucceeding ſections, 
pays attention to the ſuppoſed attempts of the enemy to ſupport the 
attacked ſhips. The author in this part of his work ſhews eonſidera- 
ble ingenuity, and appears particularly to have ſtudied it. We can 
only lament that ſo much nautical _— and of ſo original a 


* 


ſtamp, has ariſen without the pale of a profeſſion, that would have 
been ſo greatly adorned by its author, | 18 
We recommend to Mr. Clerk in a future edition of his work, to 
make ſome alterations in the arrangement of the contents of this firſt 
part; and ſubmit to his opinion, whether, if they were divided into 
books, it would not at the firſt glance give the reader a more correct 
idea of his deſign. The demonſtrations would form book the firſt, 
the examples book the ſecond, and the mode of attack propoſed book 
the third It appears to us that for want of this trifling alteration, the 
different ſections are not claſſed with ſufficient diſtinction. 
The ſubjects of national importance, which this work comprehends, 
have certainly met with a mind, calculated in every reſpect foy their due 


inveſtigation. There is a modeſty and difidence in Mr, Clerk's man- 


ner of introducing himſelf to the public, which enhances the cha- 
racter of his ſuperior genius and abilities. 

© Although the author,” ſays he, “has been flattered with many 
letters of approbation, not only from gentlemen of literary fame, but 
from naval officers of diſtinguiſhed merit, and of the higheſt rank, 
while others have taken the trouble to make copies in manufeript; 
and although ſince that time, he has been occaſionally employed in 
making additions, and he hopes, ſome improvements, it is not with - 
out ſolicitude that his performance is now ſubmitted to a more public 
examination.“““““““““TL/ | 

We thall conchite our account of the firſt part of this valuable 
work, by an extract from the introduction. * 

„ After an interval of twelve years, the Dutch war was the next 
occaſion of a farther diſplay of our naval character. But, it muſt be 
obſer ved that, while the Engliſh ſeamen had been ſo often engaged, 
and generally ſucceſsful, in the leſſer battles, or rather enterpriſes, 
yet, till now, they had never been tried in the greater, where a num- 
ber of ſhips were aſſembled together. However, their wonted intre- 
pidity, far from forſaking them on this new and 9 occa- 
ſion, ſeemed to be augmented, or rather exalted to a ſtate of enthuſi - 
altic fury, which was ſupported with an unremitting perſeverance dut- 
ing the courfe of three dreadful wars; in the firit of which we had 
nine pitched battles; in the ſecond five; and in the third not lefs than 
five alſo; making in all nineteen general engagements”; in one of 
which the fight was renewed for three additional days ſucceſſively; in 
another for two days; and in the third for one day : which may fairly 
be ſtated for other ſix engagements; making, when taken together, 

twenty-five 


0 27 L 


twenty-five days of general actions. And, what would now be conſi- 


dered as ridiculous and impracticable, many of the officers appointed 
to the command of theſe fleets had never been in ſea- ſervice till they 
were paſt the age of forty, and ſome even of fifty years. Of the laſt 
number was Blake, who, although renowned for the many obſtinate 
battles he had been engaged in, particularly that in the Downs, where 
he had no more than fifteen ſhips, 
attacked by forty-two ſhips of the enemy, led on by the great Van 
Trump. Yet for nothing was he more conſpicuous than for his patri- 
otic virtue. When in oppoſition to the party then in power, It is ſtill 
our duty, ſaid he to the ſeamen, to fight for our country, into what- 
ever hands the government may fall.” | 

&« In all theſe enterpriſes, whether with the Spaniards or the Dutch, 
whether in making the attack on caſtles, ſhips in harbours, or encoun- 
tering ſhip with ſhip in cloſe action, and formed in line of battle, we 
ſhall find the Britiſh ſeamen, whether equal or inferior in number, 


victorious or worſted, invariably fired with ſuch enthuſiaſtic courage, 


that theſe battles, though not always deciſive, were conſtantly marked 
with ſtrong effect, ten, twenty, thirty, or more ſhips, being taken or 
deſtroyed, two thouſand men killed, and as many taken priſoners. - 
Therefore, without derogating from the gallant behaviour of the 
Dutch, which was equally diſplayed in thoſe wars, we are bound, 
from theſe proofs and examples, to believe that Britiſh ſeamen are, 
by nature or habit, endued with a peculiar extraordinary character. 
And, though the ſpirits of the people might have been, for a little 
time, depreſſed by the unfortunate battles of Beachy-head and Bantry- 
bay, which were fought ſome time after; yet the natural impreſſions, 
ſo juſtly in favour of our ſeamen, ſoon recovered our confidence z 
which was ſo much encreaſed by the battle off La Hogue, that, many 


years afterwards, the victories off Malaga and Meſſina were things to 
be expected of courſe. 


« 'The long intervals between theſe actions, and that of the war : 


1743, nowiſe abated the ſanguine impreſſions reſpecting our ſeamen. 
Much effe&t was expected from the powerful fleet ſent into the Medi- 
terranean under the command of Matthews and Leſtock, who encoun- 
tered the combined fleets of France and Spain on the 11th of Febru- 
ary, 1744. But, intending afterwards to give a more particular de- 
ſcription of this affair, we ſhall only add, that Matthews, who com- 
manded, accompanied with the Marlborough and Norfolk, his two 
ſecoads a head and a ſtern, together. with the Berwick in another 
place, broke out from the line of battle, got within a proper diſtance, 
and fought with great bravery ; but, being ill-ſupport. ' by the reſt of 
the fleet, little more was done, than to ſhow what cannon ſhot, at a 
reaſonable diſtance, might effect. The two admirals mutually accuſed 
each other; and Matthews, in conſequence of a trial, was broke, But 
the late king, without attending to the nice diſtinctions which had de- 
termined the court- martial, and being ſatisfied that the admiral bad 
bebaved like a brave man, refuſed to confirm the ſentence. | 

« Happily ſome other more NEE = opportunities offered, _— 

2 the 


did not refuſe the combat when 
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the courſe of this war, in which, having a greater ſuperiority, we 


were more ſucceſsful. Theſe were the capture of the May fleet 


Admiral Hawke; the voyage round the world by Lord Anſon; his 
bold attack of the Acapulco ſhip, ſo much his ſuperior in foree; his 


capture of ſix French ſhips of the line and Indiamen in October. 


« Theſe with the unremitting exertions in the many leſſer ſea · com- 
bats, removing the evil impreſſions made by the miſcarriage in the 
Mediterranean, we {till flatter ourſelves that the glory of the Britiſh 
flag was yet untarniſhed. 

„Again, while we remark the wonderful exertions, and conſtant 
ſucceſs, attending the leſſer conflicts; while we remark how much, 
and how often, our ſhips have been put to ſevere trial, by being ex. 
poſed, in all weathers, during the ſtorms of winter, the enemy not 
daring to ſet out their heads“; when, after recollection, we remark, 


that, to the numerous, bold, and ſucceſsful enterpriſes, coups de mains, 


performed during the laſt 250 years, and that our enemies have only 
the ſingle diſgrace which befel us at Chatham to counterbalance fo 
great an account, ſhould we not at the ſame time remark, that this 
boaſted intrepidity, this perſevering courage of Britiſh ſeamen, has 
never once been brought to trial, where it would have been of the 


-greateſt importance; that is, in the greater engagements z of which, 
becauſe this ſuperiority has never had an opportunity of being diſ- 
played, the reſult has always been the ſame, namely, that, in ſuch 


actions, our fleets, in the two laſt wars and the preſent, have been in- 
variably baffled, nay worſted, without having ever loſt a ſhip, or 
almoſt a man ? 

„ While we remark theſe circumſtances, is it not evident, and will 
it not be admitted, that one of three things muſt be the fact, either 
that our enemy, the French, having acquired a ſuperior knowledge, 
have adopted ſome new ſyſtem of managing great fleets, not known, 
or not ſufficiently attended to by us? or that, on the other hand, we 


| have perſiſted in following ſome old method, or iaſtructions, which, 


from later improvement, ought to have been rejected ? 
« During the courſe of the wars with the Dutch, much improve- 


ment was made, particularly in the invention of ſignals. But the 


naval inſtructions then framed, although founded upon experience and 
obſervation, and though they might be admirably titted for fighting 
in narrow ſeas, where theſe battles are fought ; yet, from later ex- 
perience, it will be found, that they have been but ill qualified for 
bringing on an action with a fleet of French ſhips, unwilling to ſtand 
a ſhock, having ſea room to range in at pleaſure, and deſirous to 
play off maneuvpres of defence, long ſtudied with the greateſt attention. 

« But if it were poſſible that there could have remained a doubt of 
the truth or force of theſe obſervations before the breaking out of the 
ureſent war, will not this doubt be reſolved, if they ſhall be confirmed 
by every caſe that has followed ſince; whether we conſider the intre- 


* Alluding to the ſquadron of Britiſh ſhips . in the Bay of Biſcay during the 
coute f laſt war, to watch gver the motions of the enemy, in winter as well as 
ia jummser. 
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pidity and exertion ſo conſpicuous in the leſſer conflicts, or the defect 
of conduct and addreſs, ſo palpable in moſt of the greater engagements, 
although, at the ſame time, our admirals, whether by good fortune, 
by ſkilful ſeamanſhip, or by permiſſion of the enemy, have never 
failed, on every occaſion, to acquire their wiſh, viz. the circumſtance 
of being to windward ; excepting, indeed, on thoſe occaſions where 
the French have chaſen to keep ſuch an advantage, without availing 
themſelves of itz a circumſtance which is plainly a confirmation that 


their ſyſtem or mode is different from ours, and that they are uni- 


formly determined never to be brought to make the attack, if it can 
be avoided, i 

« From all which theſe three concluſions will naturally follow: 
1ſt, That, in bringing a fingle ſhip to cloſe action, and in conduct 
during that action, the Britiſh ſeamen have never been excelled ; 
2dly, That the inſtructions (by which is meant the method hitherto 
practiſed of arranging great fleets, ſo as to give battle, or to force our 
enemy, the French, to give battle upon equal terms), after ſo many 
and repeated trials, having been found unſucceisful, muſt be wrong: 
And laſtly, that on the other hand the French having repeatedly and 
uniformly followed a mode which has conſtantly the effect intended, 
they therefore muſt have adopted ſome new ſyſtem, which we have 
not diſcovered, or have not yet profited by the diſcovery, 


« But, it may be aſked, Have the French ever ettected any thing 


cecifive againſt us? Have they ever, in any of theſe rencounters, taken 
any of our ſhips? Have they ever, preſuming upon their ſuperior ſkill, 
dared to make the attack? No, But confident in their ſuperior 
knowledge in naval tactic, and relying on our want of penetration, 
they have conſtantly offered us battle to leewzrd, truſting that our 
headlong courage would hurry us on to make the cuſtomary attack, 
though at a diſadvantage almoſt beyond the power of calculation; the 
conſequences of which have always been, and always will be, the 
ſame, as long as prejudices prevent us from diſcerning either the im- 
provements made by the enemy, or our own blunders. 

Before concluding this part of the ſubject, it may be proper fur- 
ther to obſerve, that, though our apprehenſions of ſuffering in cha- 
racter and importance, as a naval power, might have been very great 
at the breaking out of the war with the colonies, from an idea that 
the recent increaſe of that importance had ariſen alone from the 
growth of theſe colonies; yet, from experience, from the great exer- 
tions made, and from the continuance of the war itſelf, it has been 
clearly proved, that that increaſe muſt have ariſen from other reſour- 
ces, which will every day more and more be found to exiſt in the mo- 
ther country herſelf, At the ſame time, 'from that ſuperior exertion, 
to conſtantly and gloriouſly exhibited by our ſeamen in the leſſer con- 
flicts, as well during the courſe of the preſent as of the two laſt wars, 
we may reſt ſatisfied that the character of the Britiſh Tar is not in the 
leaſt debaſed, but ſtill as predominant as formerly, E 

“Hence, if the American colonies ſhall accompliſh their wiſhed-for 
ſeparation, Britain, by her force being more collected, and, with theſe 
reſources, will yet be more powerful than ever.” In 
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In the firſt part of this work, it has been eſtabliſhed, that the in. 
tention of our enemy, the French, has conſtantly been to avoid bring. 
ing their thips to a cloſe engagement: and that an admiral, command. 
ing an opponent fleet, and being in puriuit any where from the wind. 
ward quarter, may have it in his power to bring the enemy either to 
give him battle on equal terms, and in a cloſe engagement, or other. 
wiſe:ferce him to abandon a number of his ſhips, let him be as ſhy, 
as artful, and cautious as he will, In the ſecond part Mr, Clerk de. 
monſtrates the practicability of forcing alſo an attack upon ſuch an 
enemy, and with equal ſucceſs, from the leeward quarter. Mr. Clerk 
illuſtrates the mode of attack from the leeward with ſome judicions 
and intereſting examples, which we peruſed with conſiderable pleaſure 
and improvement. He concludes the ſecond part with illuſtrations of 
the perpendicular attack, or the attack at right angles, 


Part the third contains aa hiſtorical ſketch of naval tactics, to which | 


is prefixed the following introduction : 

Since the ſtudy of naval tactics is of the greateſt importance to this 
empire, and fine the abilities and {kill of Britiſh ſeamen, in the con- 
duct and management of {ſingle ſhips, are ſo maniteſt, that nothing 
higher has exiſted in any one profeſſion or department of life; it is 
therefore the more worthy of inquiry from what caule or accident it 
ſhould have proceeded, that ſo little progreſs has been made, in the 
moſt important part of the ſubject, I mean the mode of arranging and 
conducting of ſhips, when aflembled in great fleets, for the purpoſe 
of advancing to battle, | 

« It is not, hdwever, intended that the naval tactics of the ancients 
ſhould be underſtood to be affected by what has been ſaid; on the 
contrary, from hiſtory, we are made to believe that the conduct of 
their commanders, in moſt of their military operations at ſea, was 
founded on principles equally applicable, and equally underſtood, with 
thoſe which governed their military operations by land. Of this, the 
battles of Salamis, of Actium, &c. are examples. 

« That naval hiſtory, in modern times, has not been ſo perfect in 
its information, may be admitted, if it is true, that, of all the numerous 
engagements at fea, with the Spaniards, with the Dutch, and with 
the French, ſpirited and ſucceſsful as they ſometimes were, not one 
ſatisfactory plan or deſcription has been obtained, by which even the 
arrangement or movement of the different fleets could be diſcovered, 
more early than that of Admiral Matthews, in 1744; nor one, from 
which an idea of any ſyſtem, of either attack or defence, can be 
formed, more early than that of Admiral Byng in 1756. 

c From a diſtinction ſo remarkable as this, an idea has been ſug- 
geſted, of having naval” hiſtory divided into periods, in which, by 
r and diſtinguiſhing the particular changes of the wea- 
pons, in the ſhipping, or in the modes of practice, ſome cauſe, ſome 
eſſential error in principle, ſome defect in eonduct, will be diſcovered, 
from whence ſhould have originated this ſingular difference of in- 
formation, between the naval tactics of ancient and of modern times; 
for it never can be imputed to the hiſtorian alone. Th 

« The 
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« The hiſtory of naval tactics may therefore be divided into the 
following periods: * | 

« The Firſt Period will comprehend the time in which the progreſ- 
five motion of ſhips and fleets, advaneing to battle, had continued to 
de dependent upon, and confined to, the propulſive power of the oar, 
and while the deciſion of the conteſt was intruſted to the ſword, as 
in the fea battles of antiquity, Salamis, Actium, &c. as before men- 
tioned; with which alſo may be included the battle of Lepanto in 
1571. 8 N 
* The Second Period includes the time that fails became the neceſ- 
fary, and almoſt the only means of the progreſſion of ſhips, now of 
greater dimenſions, more unwieldy, and no longer manageable, by: the 
exertion' of the men within by oars. This period begins with the 


W Spaniſh Armada, comprehends the engagements between the Engliſh 


and the Dutch, together with the battles of Bantry Bay, Beachy-head, 
La Hogue, in the laſt century, and of Malaga m 1719, of none of 
which have we been able to procure any particular plan or deſcription, 
down to the year 1740. = 

« 'The Third Period, then, with propriety will begin with thoſe en- 
gagements of which we have been able to give a particular plan and 


deſcription; that of Admiral Matthews in 1744, including Admiral 


Byng's engagement in 1756, Sir George Pocock's in 1758, together 
with thoſe of the American war, from the year 1778 to 1782. | 


« The year 1782, ſo much diſtinguiſhed by extraordinary exertions 
of naval ability, at the ſame time that it will form the commencement. 


of a Fourth Period in the hiſtory of naval tactics, will alſo give occa- 
ſion to add a fourth part to this work.“ | 
That Mr, Clerk's work will be of conſiderable ſervice to the Navy of 
Great Britain, the commendation it Has already received from ſome of 
the moſt diſtinguiſhed officers in it, is a ſufficient proof. Yet {till he 


certainly gives too little credit to the enemy's fleet for their exertions 


in repelling the attack: he roo much ſuppoſes them, as has been ob. 
ſerved, to be helpleſs, and claims the victory. This, however, is a 
fault which it certainly is eaſier to point out, than to avoid. The ju- 
dicious and able reflections he has made with ſuch boldneſs and origi- 
nality, demand the attention and gratitude of his Country, We 
truſt he will continue his naval labours, as much ſtill remains for ſa 
able a writer to elucidate. A more general account of naval actions, 
from the acceſſion of the houſe of Hanover, with judicious commen- 
taries upon them, is a work Mr. Clerk is fully competent to perform, 
and would prove very acceptable to naval men. 

Part the fourth contains deſcriptions of ſea engagements in the year 
1782, chiefly from the Gazette letters, with the author's remarks on 
each. Sir Samuel Hood's engagement with the French fleet in the 
Weſt Indies, off the iſland of Nevis, occupies in this part, as it deſerves, 
conſiderable attention. Mr. Clerk ſtates the facts ſimply as they were, 
and then adds, 7 

« On the part of the Britiſh will be found a plan, gallantly, but pru- 
dently formed, to attack a force ſuperior, as three to two, which if it 
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was not put into execution, it was becauſe the enemy had prudently 
declined. Again, in conſequence of a ſtill more daring plan having 
been formed, immediately upon the above diſappointment, we find 
them, in defiance of all former rules (in the face of this ſuperior fleet, 
who bad taken every means of obſtruction, and even while they were 
maintaining a combat with this fleet), bringing their ſhips to an an- 
chor without a poſſibility of being, prevented. Afterwards, we find 
them diſpoſed at anchor in ſo maſterly a manner, that little loſs was ſuſ- 
tained, though two ſeveral attacks were made in the ſame day by an 
enemy, who had it in their choice to take every advantage. 

« Laſtly, that there might be nothing wanting to eſtabliſh a com- 
plete proof of Britiſh ſuperiority, we find them keeping, without dif. 
ficulty, that poſt which had been thought untenable, _ relief on 
ſhore, and maintaining a communication with the iſland tor twelve 
days without interruption. 6 | 

« During the more ancient and more heroic days of naval proweſs, 
one fleet, at one time, might have had the good fortune to ſhew their 
valour in the attack, as thoſe at Cadiz, at Vigo, &c.; and if another 
fleet, at another time, might have been ſo happy as to have an oppor. 
tunity of exhibiting their ſteadineſs in ſuſtaining an attack, ſuch as 
that under Blake in the Downs; but on no occaſion whatever has one 
and the ſame fleet been fo fortunate, as in this of Sir Samuel Hood 
forcing their opponents to ſo complete and unequivocal an acknow- 
ledgment of their ſuperiority in both caſes, whether we ſhall confider 


their courage and perſeverance, or their {kill in ſeamanſhip,” 
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No. LXIV. 


PROSPECTUS AND SPECIMEN OF AN HISTORY OF 
MARINE ARCHITECTUX&E, 


Drawn from the beſt Authorities, and chronological'y deduced from the 
earlie/; Period to the preſent Time; illuſireted by upwards of One Hun- 
dred Plates, exhibiting at least a Thouſand Figures, accurately engraved 
by the moſt eminent Artiſts. In Three Volumes Royal Duarto, By 
John Charnock, E½ã. Faulder. P. 20. Six Plates. 6s. 1796. 


Advertiſement, 


60 * part here given as a proſpectus is intended as a ſpecimen of 
a work which has almoſt uninterruptedly engaged the atten- 
tion of the author for nearly twenty years. It is to be conſidered as 
merely exhibiting to the public the typography, the paper, and the 
m2nner in which the different claſſes of engravings will be executed. 
As the letter-preſs contains only an abridged account of the Ancient 
Galley, it would be an act of injuſtice to form any percmptory de- 
ciſion on the literary merit of the work itſelf What is now publiſhed 
being an abbreviation of upwards of twenty ſhcets, and all the infor- 
mation it is meant to convey relates merely to the extent in which the 
tubject will be treated through every different branch or ra. 
he book, as ſtated in the title page, will be compriſed in three 
© "ore volumes royal quarto: the price to ſubſcribers will be nine 
guineas, to be paid, according to the uſual cuſtom, half at the time of 
ſubſcribing, and the remaining moiety on the delivery of the firit 
volume. The price to non-ſubſcribers will be ten guineas and an 
half; a demand which it is preſumed will not be thought extravagant 
by the public, when they are informed the expence already incurred, 
added to the ſum neceſſary to complete the undertaking, will amount, 
on the moſt moderate computation, to upwards of fix thouſand 
ounds. 
; As ſuch an expence is too heavy to be riſked by any individual, 
however enthuſiaſtically attached to the ſubject, when the reception 
of all undertakings of this nature depends ſo much on the popular 
opinion of the moment, it has been deemed moſt prudent to adopt 
this eaſy method of collecting the general ſenſe, as to the utility of 
the intended work. Suffice it for the preſent to ſay, the Hiſtory will 
be continued down to the preſent moment, ſo that all the modern 
improvements and modes of conſtruction will be fully treated of and 
exemplified by accurate draughts, accompanied by proper explanations 
of all apparent defects, and an examination whether ſuch alterations 
as have actually been made, or are at preſent only theoretically pro- 
poſed, are calculated to effect the hoped-for remedy. 
© Should the countenance given by the public to this undertaking 
be equal to the ſanguine expectations of the proprietor, a port folio, 
containing a ſet of large folding plates, on a new conſtruction, will 
Vol. II.— Parr iii. F be 
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be added for the purpoſe of conveying, even to thoſe totally unac- 
quainted with the ſubject, a comprehenſive idea of the ſhape and 
moſt approved form of veſſels adapted to different purpoſes : ſo that 
upon the whole, nothing, it is hoped, will be omitted that can render 
this work equally attractive to the antiquarian, the hiſtorian, and the 
artiſt,” . . 

We with Mr. Charnock every poſſible ſucceſs, which he certainly 
merits. The ſize of the work was doubtleſs determined en, to give 
ſutficient ſpace for the plates, which, from the ſpecimens in the pro- 
ſpectus before us, will be very correct and beautiful: but did Mr. 
Charnock recollect in adopting this ſize, that no claſs of men agree 
more to the truth of the old Greek proverb, that a great book 1s a 
great evil, than thoſe to whom his labours are particularly addreſſed. 
Sailors are not ſenfible of any beauty in a large margin or chart, 
mag.; but have often wiſhed that the ſole power of printing books 
had been veſted in the Elzevirs and their deſcendants for ever. We 
think with due ſubmiſſion to Mr. Charnock a ſize might have been 
choſen, which would have given ſufficient ſcope to the engraver, and 
have been more commodious to ſeafaring men than a royal quarto. 


But perhaps the author may have rather intended the work, as a 


ſpendid ornament for the ſhelves of the curious and elegant collector, 
which it certainly will moſt juſtly deſerve to become. 

Mr. Charnock thus anſwers the objections made to his undertaking, 
011 the ground of expence, 

„ have been charged with affixing a price too enormous to be 
complied with“. As this implies a conduct of a nature the moſt diſ- 
graceful to a man profeſſing the ſmalleſt degree, not of liberality but 
of common honeſty, it is incumbent on me to anſwer it in the fulleſt 
terms, this I am perfectly enabled to do, and in very few words. It 
is ſtated in the advertiſement, that the expence attending the under- 
taking will amount to upwards of fix thouſand pounds: the fact I can 
clearly and decidedly prove, from my private accounts, to the ſatiſ- 
faction of any perſon or-perſons who will take the trouble of calling 
on me to aſcertain it; and the profits may eaſily be calculated on mul- 
tiplying the amount of the ſubſcription by 750, even ſuppoſing the 
fate to extend to that number.“ 

The price is certainly not too great for the importance of the un- 
dertaking, or for the value of the author's labours; in either inſtance, 
the ſum of nine guineas is not exorbitant: but we fear the under- 
taking itſelf is on too extenſive a ſcale to afford Mr. Charnock the 
reward which from every conſideration of the work, it appears to 
merit, p 

The letter preſs contains an abridged account of the ancient galley. 
It would, as Mr, Charnock obſerves, be an act of injuſtice to form 
any peremptory deciſion, on the literary merit of the work itſelf from 
this abridgment: but we think the following extract will not occaſion 
any deciſion, but ſuch as will be favourable to the wiſhes of the 


author, 
* This is dated 1797, 
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* Hiſtorians and others have been ſo extremely vague, irregular, 
and contradictory in the accounts they have offered us, not only as to 
the date of its origin but alſo of the particular form in which the 
galley was conſtructed, that inveſtigation, were we to rely implicitly 
on them, would, if not impracticable, be at leaſt extremely difficult, 
In aid of this enquiry the curious have had recourſe to the very inde- 
terminate information of coins, and ſuch remnants of ſculpture as the 
ravages of time, and the barbarous fury of invaders, have left to be 
treaſured up in the cabinets of the curious. The information they 
afford us, though founded perhaps on the moſt reſpectable evidence 
now exiſting, is at beſt extremely imperfect, we may almoſt as well 
imagine the whimſical figure intended to repreſent a ſhip, which is 
impreſſed on the gold noble of Edward III. can convey to us an idea 
of the kind of veſſels compoſing the fleet with which that monarch 
invaded France, as to ſuppoſe that of the galley, exhibited on the coins 
of Rome, is to be conſidered a perfect, or in any degree proper ſem- 
blance of one. - 

The moſt probable, the moſt rational explanation we have ever 
ſeen is given by a modern French author, M. L'Eſcalier, It ſolves 
many of thoſe ſtrange aſſertions made by the ancients of the magni- 
tude of particular veſſels, which throwing an air of fiction and 
romance on their deſcriptions, conſequently induce us to doubt, if not 
totally diſcredit them. We have for a long time (ſays he) treated 
as a kind of viſionary chimera, the account of three, four, five, and 
even eight tiers of oars, one above the other, by which the curious, 
who are unacquainted with naval matters, wiſh to explain the different 
appellations beſtowed on ancient galleys, called Triremes, Quadrire- 
mes, Quinquiremes and Octoremes: whoever has the ſmalleſt idea of, 
or will give himſelf the leaſt trouble to reflect on the ſubject, will 
very eaſily perceive the abſolute impoſſibility of any veſſel being able 
to carry even four rows, or ranks, of oars thus diſpoſed, In the 
modern galleys, which have only one tier, and are in length equal to 
a ſhip carrying ſixty-four guns, the oars, though the ſupporting point 
or rowlock is as near the water-line as poſſible, are forty-four feet 
long. Allowing a ſpace of four feet and an half between the lower 
tier of row-ports, and that immediately above it, the oars of the 
ſecond muſt, purſuing this rule, be ſeventy-ſeven feet in length, thoſe 
of the third an hundred and ten, thoſe of the fourth one hundred and 
forty-three, &c“ Where can we, as is judiciouſly remarked by this 
author, either find wood proper for the formation of theſe oars, or 
men powerful enough to uſe them? Even the third tier could not be 
managed well, were not the veſſel perfectly ſtrait, or, according to the 
Engliſh term, wall-ſided, and the oars of the lower rank extremely 
ſhort, ſo as to act on the ſurface of the water at a very ſmall diſtance 
from the ſide of the veſſel, in which caſe we muſt beg to remark it is 
very evident they could not be of any ſervice except in a dead calm. 

« Snelling, in his account of the celebrated Galley built by Philo- 
pater, King of Egypt, informs us, Remi longiores ad puppim inſert! : 
herum maxim: cubiterum triginta ofto, tractatu et remigis in uſu faciles, ob 
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plumbum ad manubium additum : The oars which were near the ſtern 
of the veſſel, were conſiderably longer than thoſe in the midſhips, the 
largeſt being thirty-eight cubits, or about fifty-ſeven feet in length: 


they were rendered more manageable by a ee of lead atfached 
to the handle ” 


As to the Quadragintiremes, or veſſels uſually de- 
ſcribed as having forty ranks or tiers of oars, we cannot reconcile the 
report to our underſtandings, except by ſuppoſing them nothing more 
than galleys fitted with as many oars in each rank. Thote who pre 
tend ro impoſe the former interpretation are certainly as ridiculous as 
an author in future ages would be, who attempted to prove, that a 
modern ſhip of war, mounting eighty guns, had as many tiers of can- 
non one above the other. 


Some perſons who imagine they can ſolve this problem by ſup- 


poſing the oars of ancient galleys, were diſpoſed in diagonal ranks, or, 


to ſpeak more intelligibly, that the ſeats on which the rowers ſat, re- 


ſembled a flight of ſtairs, {the French call it en echiquier, like the 


chequers on a cheſs board,) and that they were not, ſtrictly ſpeaking, 
one above the other, can underſtand nothing either of the conſtrue- 
tion of veſſels, or the mode of working them. Do they recollect that 
the oars in the lower tier, or row, being placed as cloſe to each other 
as is poſſihle to be effected in any given ſpace, allowing room to work 
them, it is impoſſible to introduce one at the intervallum, in the upper 
tier, or, according to the French phraſe, chequer wiſe, without loſing 
the advantage of that firſt rank, or tier: conſequently nothing would 
be gained by this pretended diſcovery, A circumſtance which mili- 
tates ſtill more ſtrongly againſt this ſuppoſed mode of conſtruction is, 
that ſuch a diſtribution of the ſtages, or what may be called the decks 
of the veſſel, is incompatible both with its ſtrength, and thoſe com- 
munications through the ſeveral parts of the hull, or body, which are 
abſolutely neceſſary. 

A third common ſolution of this perplexing enigma is ſcarcely 
more ſatisfaCtory to us, although, perhaps, leſs unreaſonable and con- 
tradictory to ſome particulars which our own judgment is ready to ad- 
mit the exiſtence of. 'The Biremes, ſay the advocates for this expla- 
nation, were thoſe veſſels in which each oar was * or worked 
by two men. The Triremes were galleys in which three were em— 
ployed for that purpoſe, in the Quinquiremes five, and, to conclude, 
m Octoremes eight men were allotted to execute the ſame ſervice. 
This explanation is at firſt fight ſubtle enough to induce our acquiel- 
cence in the propriety of it; Gar its fallacy is, nevertheleſs, on a cloſer 
inveſtigation, eaſy to be detected. 

« The Galeafles, uſed in the preſent days by the Venetians, which 
are by no means equal in point of ſize to the firſt rate galleys of the 
ancients, have nine men employed in working each oar; and, as a {till 
ſtronger refutation of the pretended explanation alluded to in all the 
deſcriptions given of the latter by ancient authors, the words preciſely 
uſed are, . Remorum ordines et remigum gradus,” words which certainly 
can bear no alluſion to the number of men 1 employed at each oar. 
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« After reading the various treatiſes written with a view of eluci- 
dating this ſubject, after viewing the different deſigns collected with 
much care from the Roman antiquities for the ſame pur poſe, though 
they afford us in themſelves nothing decidedly ſatisfactory, we may 
boaſt of having in ſome meaſure developed from them, if not the abs 
ſolute truth, at leaſt a reaſonable ſyſtem or explanation. This is a 
matter of no ſmall difficulty: theſe learned diſſertations and inveſti» 
gations, compiled chiefly from the labours and evidence of ancient 
ſculptors, who attended neither to exactneſs nor proportion, are ex- 
tremely contradictery, and, for the moſt part, convey to us as falſe 
an idea of the galleys of ancient times as the arms of the city of Paris, 
repreſented, in relief, on all the principal buildings of that capital, 
do of a modern ſhip of the line. TL 3 n 

« It may probably not be unentertaining, ſays L'Eſcalier, to explain 
this idea more fully; even ſhould it be deemed erroneous, it will be 
ſome conſolation to reflect it is not the firſt error the inveſtigation of 
this ſubject has given birth to; and as it is merely a matter of curi- 
olity, the miſtake, if one, cannot be material. ; 

« The Uniremes, we ſuppoſe to have been thoſe galleys or veſſels 
which had only one row of oars extending between their maſts, or, 
perhaps, the entire length of the veſſel, like the modern feluccas of 
Barbary; and conſequently required only one rank of rowers, : 

« The Biremes had one tier of oars between their maſts, and 
another abaft the main or principal maſt, 

% (The Triremes appear to have been galleys of a ſtill more for- 
midable deſcription than the preceding, having one tier of oars ex- 
tending between the maſts, a ſecond abaft the main-maſt, and a third 
forward, near the prow or ſtem, before the fore-maſt. 

« 'The Quadriremes had their oars ranged like the Triremes, with 
the difference of having two tiers of oars one, above the other abaft 
the main-maſt, | 3 

« The Quinquiremes were alſo of the ſame deſcription, with the 
addition of a ſecond tier of oars forward. 

« The Octoremes had two tiers of oars in the midſhips and three 
at the ſtem and ſtern, making in the whole eight. We cannot deny 
that ſome vellels had three entire tiers of oars; this is indeed eſta- 
bliſhed to have been the caſe from the evidence of a multitude of 
ancient ſculptures : but we never find proof of any having been con- 
ſtructed with a greater number. With regard to Octoremes them- 


ſclves, they were enormous floating ſtructures, built merely for the 


purpoſes of luxury, and to gratify a, ridiculous oſtentation, ſo unfit 
tor war, or even navigation, that they could not venture to ſea with- 
out manifeſt danger. Of this deſeription was the celebrated galley of 
Philopaterz ſuch alſo was that conſtrufted by Archimedes, for Hiero, 


King of Syracule, and preſented to Ptolemy: and. laſtly, fuch was that, 


built in the reign of the emperor Claudius, which foundered, and was 
irrecoverably loſt in the port of Oſtia. 5 | 
« 'The foregoing explanation, which appears perfectly {imple and 


conformable to reaton, enlarges our idea of the uarine, or naval force 
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of the ancients, which has hitherto been very much miſrepreſented, 
or miſunderſtood. It is generally ſuppoſed that their ſhips or veſſels 
were extremely imperfect, and ill conſtructed; fo that moderns have 
little, or, indeed, nothing to regret in the loſs of a perfect knowledge 
of the principles of an art rude]y practiſed by theſe renowned prede. 
ceſſors: this idea is, in all probability, erroneous, 

« Is it to be conceived that a great commercial people, ſuch as were 
the Carthaginians and Phœnicians, who undoubtedly undertook long 
voyages, having doubled the Cape of Good Hope, as well as achieved 
many other feats in navigation equally bold and extraordinary, ſhould 
not have been provided with veſſels well put together, and capable of 
effectually reſiſting the impetuoſity of the waves ? | 

Can it be believed that rival nations, like Rome and Carthage, 
who for ſuch a length of time, and through a ſeries of wars, diſputed 
the empire of the ſea; or that Greece and Egypt, who have left us 
ſuch evident and irrefragable proofs of their perfection and ingenuity 
in every other art and ſcience, ſhould have made no progreſs in that 
of naval architecture? Have we, becauſe the art of navigation was im- 
perfect, and that in conſequence of the non-diſcovery of the compaſs, 
the ancients ſeldom ventured out into the open ſea, any juſt reaſon 
to conclude their veſſels were bad failers, and difficult to be worked 
with promptitude and exactneſs? Their peculiar exigencies rendered 
well conſtructed veſſels indiſpenſibly neceſſary to them; for, to ſay 
nothing of the qualities or requiſites capable of reſiſting hurricanes or 
tempeſts, the neighbourhood of the coaſt is more ſubject to be affected 
by ſudden guſts of wind than the open ſea, and the ſhore continually 
attended by ſhoals and ſhelves which are exceedingly dangerous, 
indeed deſtructive to ſhipping. It is aw abſolute certainty that the 
ancients adapted a number of wonderful machines to the uſe of their 
marine, the very name and form of which we have, in many inſtances, 
totaliy loſt. The character of Archimedes, to whom the ancients were 
principally indebted for their mechanical diſcoveries and inventions, 
is too firmly eſtabliſhed to render their powers, wonderful as they were, 
a matter even of doubt. It is a well-known fact, that the Romans 
tranſported by ſea, from Egypt to Rome, obeliſks, formed out of one 
ſingle piece, of a length and weight ſo enormous that it would be 
impoſſible to put them on board any modern ſhip whatever. It can- 
not moreover be denied that, in aid of their naval wars, they had a 
variety of reſources, and a degree of induſtry in expedients which have, 
indeed, become needleſs, fince the diſcovery of gunpowder and the 
invention of cannon. 

No author, Vegetius excepted, has afforded us any ſcientific infor- 
mation at all ſatisfactory relative to the ancient marine. He too wrote 
in a time* when the hiſtory of it was nearly loſt ; for it is evident to all 
that it does not enjoy the ſame advantage with other ſciences, and is 
incapable of being tranſmitted, with perſpicuity, to poſterity, on account 


* The reign of the emperor Valentinian, about the year 300 of the Chriſtian 
ra. | 
| of 


of that partiality of language and multitude of terms, unknown in every 


ohen the way to ſimilar undertakings, by publiſhing the portraits and 


3 


other branch of mechanic art which, by cuſtom, have become indis- 
penſibly neceſſary in explaining this. We can nevertheleſs collect 
enough from this author to impreſs us with a favourable idea of their 
extenſive knowledge and {kill in it; to his evidence we cannot refuſe 
joining the teſtimony of a crowd of ancient hiſtorians, and the deſcrip- 
tions, vague as they may in ſome inſtances be, which they afford us of 
the veſſels of their times. "Theſe accounts, exaggerated as they cer- 
tainly are in ſundry reſpects, inconteſtibly prove that many of the 
veſſels of antiquity were of dimenſions infinitely larger than modern 
ſhips, of what are called the line; to ſay nothing of the very ſplendid 
manner in which chey were decorated, which indeed is little to our pre- 
ſent purpoſe to notice. To conclude, we may venture to affert, as a 
certain fact, that the galleys of the ancients were longer than any modern 
ſhips of war, though very narrow, and much leſs raiſed from the ſurface 
of the water, if we except the Octoremes, veſſels with eight ranks, or, 
as ſome will have it, diſtinct tiers of oars,” | 

« Though the foregoing account is extremely ingenious, perhaps we 
may with juſtice ſay, the moſt ſo of any hitherto publiſhed ; 2 it is 
far from ſatisfactory in all points. Did not the expreſs term of remi- 
gum ordines, or tiers of rowers ſo frequently uſed in ancient accounts, 
ſtand in our way, the beſt ſolution that perhaps could be given to the 
difficulty would be to cloſe with the idea which has prevailed with many, 
that the term Trireme and Quinquireme, meant veſſels of ſuch claſſes 
as required three or five men to work each oar. This explanation, 
however, for the reaſon juſt given, will not bear us through to our own 
ſatisfaction, as militating in direct oppoſition to a particular point in the 
ancient deſcription which is given us as peremptory. The Trireme and 
Quinquireme, but more particularly the former, occur as the moſt fre- 
quent claſs in general uſe ; but, as has been already ſtated, were we to 
attempt eſtabliſhing any certain deſcription from the authority of 
Trajan's column, or any other of the moſt valuable remnants of antiquity, 


the table of dimenſions would be too ridiculous for the attention or 
belief of a ſingle moment.” 


This Proſpectus contains alſo the following information : 
The proprietors of the work thus offered to the public propoſe to 


lives of the moſt remarkable of that profeſſion, which, with ſuch un- 


paralleled bravery, prudence, and loyalty, guards at this day that proud 
rank of natiqnal ſuperiority originally founded on its ſplendid 


exertions,” 
No. LXV. 


Deſcription of the Method of ſupplying deep Mines with freſh Air, by 
Means of Fire ; and, upon the ſame Principles, the remoteſt Parts of a 
Ship might be fupplied with freſh Air. | 


fr frequently happens that in finking deep pits, and alſo in cutting 
extenſive borizontal mines, that the air either fails entirely, or is 


ſo contaminated with fiery particles, or other noxious vapours, as to 
1 become 


6 


become extremely pernicious to the healths, and too often inſtantly 
fatal to the lives, of the people employed in theſe works. 
To remedy this inconvenience, many ingenious inventions have been 


put in practice; the moſt effectual of which is that of extracting the 
foul air by means of fire. | | 


It is well known that fire conſumes a vaſt quantity of air; and pro- 
vided you can admit a ſufficiency to your kindled fewel, it will make 8 
no difference whether it is pure air, or poiſonous vapour. 


This being eſtabliſhed, it appears obvious that if you can place a fire hc 
| in a cloſe furnace, and have a tube from the ſaid fire to the bottom of ba 
: your pit, the fire having no other\ communication with the air but pa 
it through ſaid tube, it will draw off the foul air with great force, whoſe to 
place will be as quickly ſupplied by freſh atmoſpheric air. tw 
| The annexed figure will fully explain the nature of this ſimple con- op 
4 trivance. It represents a furnace built in the common form, with this tir 
il exception, that inſtcad of the aſh-hole being left open, there is a th 
| door (A) upon it, ſimilar to that upon the fire place. N cli 
} From the bottom of the fire-place an iron tube (B) proceeds in any hc 
1 direction that may be required. | th 
Now, when the door upon the aſh-hole is ſhut, it is plain that the __ 
fire will naturally ſupply itſelf with air from any part with which it po 
communicates; and the pipe before mentioned being the only aperture ie 
through which air can be conveyed to the fire, it follows that the air 
q ſhali be drawn from the place where the extremity of the pipe is placed. tit 
; Branches for this pipe may be provided with cocks (C C) as repre- be 
4 ſented in the figure, and opened and ſhut as occaſion may require, an 
| | bet 
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1 0 No. LXVI. | 
The late Admiral Sir CHARLES KnowLes's Receipt to ſalt Meat. 
ro- 
ke 80 ſoon as the ox is killed, let it be ſkinned, and cut up into pieces 
fit for uſe, as quick as poſſible, and be ſalted whilſt the meat is 
fire hot; for which purpoſe have a ſufficient quantity of ſalt-petre, and 
of bay-ſalt, powdered together, and made hot in an oven, of each equal 
but parts; with this ſprinkle the meat, at the rate of about two ounces 
oſe to the pound. Then lay the pieces on ſhelving boards to drain, for 
twenty-four hours; which done, turn them, and repeat the ſame 
Ine operation, and let them lie for twenty-four hours longer, by which 
dis time the ſalt will be all melted, and have penetrated the meat, and 
S A the pieces be well drained. Each piece muſt then be wiped dry with 
clean coarſe cloths, and a ſufficient quantity of common falt be made 
* hot likewiſe in an oven, and mixed, when taken out, with about one 
third of brown ſugar. The caſks being ready, rub each piece well 
the with this mixture, and pack them well down, allowing about half a 
n pound of the ſalt and ſugar to each pound of meat; it will keep good 
por teveral years, and eat very freſh, 
= N. B. It is beſt to proportion the caſks, or barrels, to the quan- 
ed. tity conſumed at a time, as the ſeldomer it is expoſed to the air the 
ve better: the ſame proceſs does for pork, only a larger quantity of falt, 
. and leſs ſugar; but the preſervation of both depends equally upon the meat 


being hot when fir/t ſalted. 


The late Admiral V gRNON's Receipt to cure Beef. 


TAKE four gallons of good water, to which add one pound and an 
half of good Muſcavado ſugar, fix, or eight ounces of ſalt -petre, and 
eight pounds of common ſalt. Let theſe be boiled, and when the 
liquor is cold, it is fit for uſe. The ſooner the meat is cut up after 
the ox is killed the better. Sprinkle cach piece of meat with equal 
parts of common falt, and brown ſugar, mixed together. Let the 
meat drain twelve hours, and repeat the operation, firſt turning the 
meat: after having drained twelye hours, wipe the meat with 2 clean 
cloth, and rub it well with the ſalt and ſugar mixed. Put it into the 
caſk, and pour the liquor on, ſo as to cover the. meat. The ſame 


proceſs cures tongues: — 


The Method practiſad by the late Captain Cook, at OrahETTE, and the 
SANDWICH ISLANDS, fo cure Pork in an hot Climate, —V ol, iii. page 11- 


Laſt Voyage. | 


IT has generally been thought impracticable to cure the fleſh of 
animals by ſalting, in tropical climates; the progreſs of putrefaction 
being ſo rapid, as not to allow time ſor the falt to take, as they expreſs 
it, before the meat gets a taint, which prevents the effect ot the 


4 Vor. 1,—Paxr iii. G * | pickle, 
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pickle. We do not find that experiments relative to this ſubject have 
been made by the navigators of any nation before Captain Cook, In 
his firſt trials, which were made in 1774, during his ſecond voyage 
to the Pacific Ocean, the ſucceſs he met with, though very imperfect, 
was yet ſufficient to convince him of the error of the received opinion, 
As the voyage, in which he was then engaged, was likely to be pro- 
tracted a year beyond the time for which the ſhips had been victualled, 
he was under the neceſſity of providing, by ſome ſuch means, for the 
ſubſiſtence of the crews, or of relinquiſhing the further proſecution of 
his diſcoveries. He therefore loſt no opportunity of renewing his at- 
tempts, and the event anſwered his moſt ſanguine expectations. 

The hogs, which he made uſe of for this purpoſe, were of various 
ſizes, weighing from four, to twelve ſtone, {14 lb.) The time of 
ſlaughtering was always in the afternoon ; and as ſoon as the hair was 
icalded off, and the entrails removed, the hog was divided into pieces 
of four, or eight pounds each, and the bones of the legs, and chine 
taken out; and in the larger ſort, the ribs alſo, Every piece then 
being carefully wiped and examined, and the veins cleared of the coa- 
gulated blood, they were handed to the ſalters, whilſt the fleſh re- 
mained ſtill warm, After they had been well rubbed with ſalt, they 
were placed in an heap, on a ſtage raiſed in the open air, covered with 
planks, and preſſed with the heaviett weights we could lay upon them. 
In this ſituation they remained until the next evening, when they were 
again well wiped, and -*amined, and the ſuſpicious parts taken away. 
They were then put into a tub of ſtrong pickle, where they were 
always looked over, once or twice a day; and if any pieces had not 
taken the falt, which was readily diſcovered by the ſmell of the pickle, 
they were immediately taken out, re-examined, and the ſound pieces 
puto freſh pickle, This however, after the precautions before uſed, 
ſ-tubm happened. After ſix days, they were taken out, examined for 
the laſt time, and being again lightly preſſed, they were packed in 
barrels, with a thin layer of ſalt between them. Some barrels of this 
pork, pickled at Owhyee in January. 1779, were bronght to England, 
when it was taſted by ſeveral perſons about Chriſtmas 1780, and 
found to be perfectly ſound and wholeſome. We are informed by 2 
note ſubjoined to the above, that Mr. Vancouver, when lieutenant, 
tried the method here recommended, both with Engliſh and Spaniſh 
pork, during a cruize in 1782, and found it anſwer, 
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TO THZ EDITOR OF THE NAVAL PAPERS. 
| SIR, 
'T HE pur iſication of brackiſh water, or rendering ſalt water freſh, 
"otherwiſe than by diſtillation, will doubtleſs appear among the 


diſcoveries of the enſuing century ;—it is an operation which nature 
performs 
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performs at once by a Water-Spout, of which there are two ſorts *, 
one like a cone or funnel, the other cylindrical, both of which I have 
noticed, when at ſea. The falt is decompoſed by the water-ſpout, and 
does not aſcend, although the freſh water ruſhes ſpirally upwards with 

reat force. I ſaw eight of the Conical ſort, form in the ſpace of a 
| hours off Toulon; one of which ſoon after its firſt appearance, 
paſſed between the Excellent, and my ſhip, when about a cable's 
length aſunder. I perceived the water aſcending very faſt, and the 
{ky to be gradually darkened, when denſe clouds ſoon ſucceeded : my 
with prevailed that it ſhould be broken by the high rocky ſhore to 
the weſtward of 'Toulon, where it fell with great force, and cauſed a 
torrent down the precipice into the ſea, which I ſaw with my glaſs, 
The breeze was moderate, and the day otherwiſe fine. The Sun ap- 
pears to take part in the operation of theſe water-ſpouts, though the 
cylindrical one ſeems to be formed by ſudden ſhifts of violent winds 
(or ſhore whirlwinds) and are very dangerous, 


Of the ſubſtitute, or preparation of yeaſt, there are two forts: — 
the firſt was publiſhed in the newſpapers; the lees of ſmall beer; 
porter, and wine; or porter alone, will ferment when mixed with 
flour and good bread may be made with it, This I tried with ſucceſs. 
The ſpruce beer ſhops ſell yeaſt in cakes dried upon paper, which 
keeps, and would, perhaps, if bottled. Freſh yeaſt would keep well 
enough to make good bread with the following receipt; which I ſaw 
ſome excellent bread made after a few days ago, 'The ſecond receipt 
was given me lately. - 


FIRST RECEIPT, 


Take two ounces of hops, boil them for an hour in two gallons of 
water; and boiling hot, ſcald eight or ten pounds of flour, and ſtir it 
very well into a paſte, Do this about eleven in the forenoon, let it 
ſtand till fix in the evening; than add about a quart of yeaſt to for- 
ward the fermentation, and mix it well together. Next morning add 
as much more flour, and water, as are ſufficient to make it into dough ; 
and in the afternoon it will be fit for ſetting ſpunge, and baking. 
Reſerve always a piece of the old dough to mix with the new batch, 
inſtead of the yeaſt. The above quantity of hops will ſuffice for 129 
quartern loaves; but a quarter of an ounce of hops, one quart of water, 
one pound of flour, and a quarter of a pint of yeaſt, will make eight 
quartern loaves. 


SECOND RECE1PT,—N. B. I have never ſeen this tried. 


Take one pound of fine flour, bring it with boiling water to the 
thickneſs of water gruel, add to it a pound of raw ſugar and mix it 
well, Put three table ſpoonfuls of good purified yeaſt, and mix all 
in an upright pan: they will ſoon ferment violently, The yeaſt which 
riſes to the top put into a bottle, and ſtop it well; keeping it (to mix 


* Sce the French Encycloped, 
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with mother batch, inſtead of freſh yeaſt) in a dry and warm place. 
The above ingredients will make good bread. 

Reſpecting the preſerving of ſalted proviſions, the late Admiral 
Knowles's receipt, though a good one, might perhaps be amended, if 
the ſalt was purified of its bitter and earthy particles, by the ſimple 
proceſs recommended by Lord Dundonald. Theſe bitter particles 
are particularly taſted in butter, which ſhould be ſalted with purified 
falr, and rubbed in with a wet cloth inſtead of the hand; for the 
cloth abſords the whey, which is apt to turn rancid if left in the 
butter, 

I am, Mr, Editor, your fincere well wiſher, 


Ls 
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fs the ſimple method of ſpreading Signal Flags in /ight airs, er calm awea- 
ther, may not be generally known in the Navy, we are much obliged to 
the friend who has communicated to us the explanation that accompanied 
a Code of Signals preſented to the Admiralty by Mr. M*Arthur before 
the commencement of this war ; and wobich mode we underſtand, by 
repeated trials on” board the Vi iFory, during the Ruſſian armament 
(Summer 1791), was found to anſwer fully the purpoſe intended. 


METHOD OF DISPLAYING SIGNAL FLAGS IN LIGHT AIRs, OR CALM 
WEATHER, 


IL is propoſed to have, as neceſſary appendages to the ſignal flags, 
two light ſticks of about eight feet in length; and when a fignal 
with two flags | is to be made in light airs or calm weather, one of 
theſe ſticks is to be fixed to the upper edge of each flag, by means 
of {traps or points.—-The flags are to be bent to the haulyards on 
deck as. uſual, and will be hoiſted with the ſame facility as if no 
ſticks were attached to their upper edges, from being kept in a 
verticle direction, while running up to the maſt he: ad, mizen peek, 
or other conſpicuous part of a ſhip making the ſignal. A imall 
block is to be fixed on the ſignal haulyards, under which, at the 
diſtance of four feet, the upper ſigna flag ſhould be bent, and a line 
fixed to the centre of the ſticks attached to the upper edges of the 
flags, and made to paſs through the block above mentioned, would 
immediately, on being hauled upon after the flags were hoiſted, 
cauſe them to ſpread out, and bring them in a horizontal view, whereby 
the form and colour of eich tlag would be even better diſtinguiſhed, 
than if expanded by a britk pale. 
In order to convey a clearer idea of this method, the following 
explanations and references to the annexed figure are made: 
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_ 
3 The ſuperior flag No, 1, quartered 
white and red, and inferior flag No. 2, 
white and blue, diagonally, are dif- 
played at the maſt head, after being 
ſpread out, by means of the topping 
line (e, c, c), in the manner indicated. 
I Theſe flags, with the ſticks attached 
to their upper edges, are in the firſt 
inſtance run up by the haulyard from 
deck in a vertical manner to the maſt 
head; and when the ſmall block (5) 
(fixed to the haulyards) is chock up 
to the truck, or as high as it is intended 
to be hoiſted, then by hauling on the 
topping or ſpreading line (c, c, c), the 
flags are inſtantly expanded, thereby 
bringing the ſticks (5,5), as well as the 
flags, in a horizontal view, or, which 
is the ſame thing, directly perpendi- 
cular to the maſt. - 

The topping line (c, c, c), having 
been fixed to (a, a), the centre parts 
of the fignal ſticks, and as the dif- 
tance between the block (5), and where 
the upper flag is bent to the haulyard, 
is four feet, equal to half the length of 
its ſtick, it is obvious, that when the 
topping line is hauled for the purpoſe 
of ſpreading the flags, it will form the 
hypothenuſe of a right-angled triangle with the maſt and upper edgg 
of the flag (1), whereby both flags are inſtantly diſplayed in the ſame 
direction, and in full view for diſcerning colours at a diſtance, M. 
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No. LXIX. 


TO THE EDITOR OF THE NAVAL PAPERS. 


MR. EDITOR, 


M ANY methods having of late been propoſed to prevent drown- 
1 ing; I have ſent you the following one, made uſe of by 
the Chineſe, perhaps for many centuries. | : ö 
In the vear 1730, I was paſſenger in a ſbip from Batavia to 
China, burthen about four hundred tons, called the Pricade, Franciſco 
Xavier commander, freighted by Engliſh, Chineſe, and Portugueſe. 
Near the coaſt of China, we met one of thoſe ſtorms called a Fut oon 


( Tau feng), or a great wind; n carried away all our maſts, no os, 
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and rudder; ant in our hold we had fix feet of water, expecting every 
moment the ſhip would founder : we conſequently were conſulting our 
preſervation. The Engliſh and Portugueſe ſtood in their ſhirts only, 

ſ ready to be thrown off; but the Chineſe mer. 
chants came upon deck, in bamboo habits, which 
had lain ready in their cheſts againſt ſuch dan- 
— — — gers, and they were thus conſtructed: four bam. 
| boos, two before, and two behind their bodies, 
= were placed horizontally, and projected ahout 
—_———_—_, twenty eight inches; theſe were croſſed on each 
| Side by two others, and the whole properly ſecu. 


red ; leaving a space for their bodies, ſo that they 

had only to put it over their heads, and tie the 
fame ſecurely, which was done in two minutes, 

and we were ſatisfied they could not poſſibly fink, 
— —— —— A repreſentation of the above is annexed,” ' 


— — — 
No. TX X. 


An Account of a new Fil.TERING Macnine for purifying Water by 
Aſcent, and for which His Majefly has been graciouſly pleaſed to grant 
a Patent. Invented by Mr, James Peacock, «f Finſbury Square, 
Architect. | i 


T8 Machine, which has been fully proved to be highly uſeful 


on ſhip-board, particularly in long voyages, and which has 
received the ſanction and approbat ion of ſome of the moſt ſcientific 
and leading characters in our Navy, has the following peculiar advan- 
tages over all others. 

Firſt, It accompliſhes the purpoſe of complete filtration by aſcent of 
the fluid to be purified through a medium (probably that by which na- 
ture performs the fame operation) of pure gravel, of progreſſive degrees 
of fineneſs, to the minuteſt particles of ſand; by which means the foul- 
eſt water or other fluid becomes perfectly freed from all its impurities, 
without acquiring any eupreous or other noxious mineral quality, which 
the pumice or common filtering ſtones are juſtly ſuſpected to commu- 
nicatc. 

Secondly, If, from continued uſe, its operation is impeded in the 
ſmalleſt degree, it may be completely cleanſed in one minute with the 
utmoſt facility z—an advantage not known to any {pecies of filtration 
by deſcent, 

'Thirdly, Its operation is perpetual ; and, without occupying more 


room than a large drip-ſtone with its apparatus, it yields a pure and 
conſtant ſtream of more than three hundred gallons in every twenty-four 
hours. This circuraſtance evidently puts it far above all compariſon 
with any filter hicherto attempted. | 
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The advantages of cleanſing fluids, particularly water, need not be 
enlarged upon, Clean linen, clean food, pure beverage, and the conſe. 
quent health and comfort of the inhabitants of great cities, are mate- 
rially concerned; but the Seaman, who is confined in diſtant and hot 


climates to the conſtant uſe of water abounding with inſets, animal- 


cules, and a variety of impurities, which render it diſguſting and fre. 
quently noxious, muſt acquire by this means an invaluable benefit. 

It is with confidence, derived from long, expenſive, and repeated 
trials of its efficacy, that the inventor now reſpectfully offers this ma- 
chine to the public; convinced that it is powerfully and effectually 
applicable to promote the health, the comfort, and convenience of 
mankind. . 


This machine is exhibited at the SurveyoR's Oxx1ice, Guildball, 
where every information reſpecting it may be had, 


DIRECTIONS FOR USING THE FILTERING MACHINE. 
Firſt, Let the handles of the cocks A and B be in a vertical 


ofition, 
. Secondly, Let the upper ciſtern C be ſupplied with the turpid water 
eicher by hand or by a ball cock, from the main or ſome adjacent res 
ſervoir, &c. 

Thirdly, The turbid water will then paſs into the lower part of the 
filtering cheſt D, and, after expelling the air therefrom, by means of 
the pipe E, will aſcend through the gravel in the ſaid cheſt, and run 
therefrom in a purified ſtream into the bottom ciſtern F; from whence 
it may be drawn for uſe, 

Fourthly „ If it ſhall be intended to obtain in a large reſervoir the 
full produce of the machine, by keeping it continually in action, a pipe 
muſt be fixed to the ciſtern F, within two or three inches of the top 
thereof, to convey the filtered water into the faid reſervoir, 

Fiftthly, When the operation of the machine is ſtopped, or becomes 
languid, the gravel muſt be cleanfed in the following manner viz, turn 
the handles of the cocks A and B to a horizontal poſition; place 
2 bucket, &c, under the cock B; and work the pump G by the 
lever h until the water comes out nearly the colour it was of when put 
to the ciſtern C. 

Sixthly, Then reſtore the handles of the cocks to their firſt poſition, 
and the filtration will re-commence and continue as at firſt, until it 
ſhall be found neceſſary to repeat the operation of cleanſing the 
medium, | 

N. B. Whenever it may be neceſſary to ſweeten fœtid water by an 
admixture of powdered charcoal, this machine will be found very 
uſeful in ſeparating the charcoal therefrom when that has had its 
effect, 

Machines on ſhip-board may be filled with the turbid water, 
by means of a large funnel through the aperture in the top thereof, 
until it will wet ten inches of a rule or ſtick put therein. 

N. B. If a piece of bunting, &c. is put over the funnel, or tied to 
the noſe of the cock by which the turbid water is introduced, Es 
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keep out any very grofs matter, and thereby e the pipes being 
clogged. 


ln times of ſevere froſt, if the machine is expoſed thereto, it 


will be proper to keep the fütering cheſt empty of water, to prevent 
jury to the pipes, &c. 


THE PRINCIPLE DEMONSTRATED. 
The general principle upon which the medium for filtration is 


formed is this; if a number of equal ſpheres are laid upon a plane so as 


to touch each other, the greateſt poſſible ſpace or interſtice e, f, g, h, 
will occur; when four of them happen to lie ſo that lines drawn from 
their centres form a fquare AB CD, and the leaſt poſlible ſpace or 
interſtice i, k, }, will be had, when Vas drawn from the centres of three 
of them form an equilateral triangle, as C D E. 


Whence it is evident from inſpection, that if upon the firſt layer ct 
firatum of ſpheres, a ſecond ſtratum be laid of cqual ſpheres, whoſe 
diameters mall not he leſs than one half of thoſe of * firſt ſtratum, 
the ſecond bed of ſpheres or particles, cannot poſſibly paſs through the 


interſtices of the ard, howſoever they may chance to be diſpoſed. : 
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A decreaſing progreſſion, according to this law, being obſerved in 
every ſucceeding ſtratum, the interſtices or ſpaces between the ſpheres 
converge very ſwiftly, ſo as to form a ſecure foundation for the filtering 
agent or ſtratum how fine ſoever its particles may be choſen. 

But as the forms of gravel ſtones are not ſpherical, it is neceſſary, in 
practice, to increaſe the number of particles in the height or thickneſs 
of each ſtratum, to correct any errors which might ariſe from the 
irregularities of the forms: and this, long and repeated experience has | 
firmly eſtabliſhed to be perfectly adequate to the intention: ſo that not 
a ſingle particle of a bed of ſand, glaſs, or other matter, reduced if 
polſible to an impalpable powder, can, by any means, descend through 
the interſtices of the ſtratum upon which it is placed, 

This diſtribution of the filtering particles reſines the fluid by degrees; 
its groſſer foulneſſes are progreſſively arreſted as they riſe ; and every 
ſucceeding ſtratum executes its own proper office only. 

This ſyſtematic arrangement of the ſtrata, is equally favourable for 
cleanſing the medium, whenever its operation appears to be diminiſhed ; 
the areas of the interſtices continually increaſing downwards in a four - 
fold proportion (according to this ſeries 1, 4, 16, 64, 256, 1024, 4096, 
cc. ) a free paſſage is afforded for the ſudden and complete precipitation 
of all foreign particles, by a few ſtrokes of the ſmall force pump G. 


CERTIFICATE OF ITS UTILITY. 


WE the underſigned do hereby certify, that in obedience to 
an order from Sir Peter Parker, Bart, Admiral of the White, 
Commander in Chief, &c. &c. &c, That we have this day been 
on board his Majeſty's Ship Vengeance. and cauſed the neceſ- 
ſary experiments to be made to aſcertain the utility of a ma- 
chine for purifying water by filtration. 

And we give it as our mature opinion, that the machine for 

the filtration of water fully and completely performs all that the 
Maker promiſes in his deſcriptive pamphlet of it; and that in 
one inſtance we found its excellence to have exceeded his report 
of it, for we ſaw the filtration performed at the rate of a gallon 
in two minutes, or 720 gallons in 24 hours. 

And we beg leave to recommend it as a moſt uſeful machine, 
and to expreſs our wiſh for its common uſe in the Navy, par- 
ticularly in long voyages. | 

Given under our hands on board the Vengeance, Spithead, 


July 22, 1799, / 
T. M. RUSSELL, Captain of the Vengeance. 
EDWD. BOWATER, Magnificent, 
THOS. LARCOM, Lancaſier, 


Extra? of a Letter to Mr. Peacock, from his Agent Mr. Montague. 


DEAR AND HONOURED SIR, Londen, 3oth Aug. 1799 · 
I HAVE received a very Landſome letter from Captain 
Ruſſel, of the Vengeance, and a copy of the certificate which 
Vol. II. — PART ili. H : has 
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has been ſent to the Admiralty in conſequence of the further 
trial directed by them. It is directed to Sir Peter Parker, 
as follows: 
« SIR, 

„ When in purſuance to an order from the Right Honour. 
able the Lords Commiſſioners of the Admiralty, we cauſed the 
experiments for purifying water-by filtration to be made with 
the patent machine, we only attended to the proceſs and its 
effect; which appeared to us extraordinary and ſatisfactory; as 
we knew that the principles and conſtruction, were already 
known to their Lordſhips. 

« But as it appears, we ought to have been more circum- 
ſtantial in our report. We beg leave to ſtate, that the water 
which we put in to be firſt filtrated was the dregs of three ſcut- 
tle butts produced from the water which had been near four 
vears'in the Vengeance, It was as thick, -and almoſt as black 
as ink, "The cock was opened, and it ran water perfectly pure 
and clear. Aſter it had run off five or fix gallons, that cock 
was ſtopped : the air pump was worked halt a dozen ſtrokes, 
and the other eoek being opened, it delivered all the extraneous 
matter which could not pals up through the medium. This 
was a moſt filthy compound at firſt, but it cleared gradually 
to the quality of the water put in for filtration, We then 

- ſtopped that, and let the firſt cock run off the pure water 
as before, 

« Yet the water thus purged retained a great deal of its bad 
ſmell, of which this machine, from its cloſencſs, cannot poſlibly 
diveſt i it; but ridge Machine, with which his Majeſty's Ships 
are ſupplied, and which in {ome degree decompoſes water in 

open ait for the admiſſion of pure, and conſequently the repul- 
fion of foul air, will render the water perfectly pure, pleaſant, and 
wholeſome.” This is-figned by the three Captains who ſigned 
the firſt 3 and I think it is every thing we could wiſh, 
I am your faithful ſervant, 
| WM, MONTAGUE, 
James Peacock, Eig. Margate. 
To be left at the Pojt Office till called fer. 


As many perſons have entertained an idea that this machine will do 
much more than its inventor propoſes, it is neceſſary to ſtate that it 
will only cleanſe the fluid, and that it will not render ſalt water freſh, 
neither will it diveſt any fluid of its colour: this has been evinced by 
paſſing both porter and wine through a coarſer medium than that 
neceſſary for water (when in their proper ſtates to receive finings), 
and it has rendered them perfectly clear and bright, but has in no wile 
impaired their colour, or injured their good qualities. Water ſtained 
with new oak, or tinged by the dr ied leaves of trees or other vegetables 


chich aboundö in. autumn, vilkzt eome perfectly clear, but the colour 


will remain till the cauſe thereof decline. 


coal No, LXXI. 
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METHOD OF STOPPING, HOLES IN SHIPS BOTTOMS. 
«© GENTLEMEN, Halifax Yard, Jan. 17, 1795. 
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cc SOME time ſince obſerving a hole in the remains of the Pembroke's 

bottom that reſembled a thot hole, the water flowing into it being 
higher on the outſide than within, I thought of an eaſy method for 
ſtopping it ſuppoſing it to be a ſhot hole; for which purpoſe I cauſed a 
bag“ to be made (a ſimilar one is ſent you by this conveyance), which, 
by being forced through the hole from 
within, "uffed with oakum, and drawn 
tight into the hole, it totally prevented f// 
the water from finding a paſſage; this WW 
was performed in two minutes by one 
man. Admiral Murray, and all the 
captains, ſo readily adopting this mode 
after ſeeing it tried (in preference to 
any other) induces me to ſubmit it to 
your conſideration. 

« A gunner's crow, or iron bolt, 
ſhould firſt be forced through the hole 
to clear ſplinters, the bag can then be 
readily conveyed through ; if the plank 
ſhould be much ſhattered, the neck at 
the ſwell of the bag may be thrumbed 
with long thrumbs to help to fill up the 
rents, I am, &c. &c, 


1 * — 2 


(Signed) « HENRY DUNCAN.” 


& Principal Officers and Commiſſioners 


of his Majeſty's Navy.” 
——— 
No. LXXII. 


Deſcription of a Method propoſed for ſaving the Lives of the Crews 
of Ships wrecked on Uninhabited Coaſts, 


* 


QUPPOSE a wreck to happen on ſome inhoſpitable ſhore, where 
there are none to aſſiſt or witneſs the diſtreſs of the ſhip and her 
crew, it is in vain that any mode be adopted to convey on ſhore a 


* See the figure in the margin. 
H 2 rope, 
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rope, ſince there is no method of ſecuring it when there. To ſur. 
mount this difficulty is the object of my plan. 

Fig. 1, repreſents a floating ſtage, or raft, compoſed of ſeveral of 
the largeſt empty water caſks, laſhed together in the manner ſhewn, 
and further ſecured by deals nailed thereon, as deſcribed by aa aa aa, 
Fig. 1 and 3, affording additional ſtrength, at the ſame time making 
a more convenient ſtage for the men, or whatever may be ſtowed 
thereon. 

Fig. 2 and 3, ſhew the manner ſeparately of ſecuring the caſks 
4, 5, and 6, fide and end repreſentations of the ſtage, with an anchor 
ſtowed on Fig. 6. | 

When the ſtage is. completed, I propoſe it ſhould be manned with 
as many hands as it will with ſafety bear, and ſent on (hore, where 
(being a lee ſhore) there is little doubt but it will ſoon arrive; 
and from the form of the catks there is not that chance of ſudden 
deſtruction which muſt inevitably attend boats, when by this reſource 
they may be preſerved for future ſervice. 

It will be neceſſary to conſtruct two of thoſe ſtages, one for the men, 
the other for the reception of an anchor, as ſhewn by Fig. 6; which 
anchor I intend for the purpoſe of ſecuring the hawſer, which is 
to be the means of preſerving the remainder of the crew, as ſhewn 
by Fig. 8, 9, and 10, 5 66. 

Suppoling the anchor, and as many men as may be thought requi- 
fite, to have attained the ſhore, let them proceed in the beſt manner 
that circumſtances will perniit, to place the anchor behind ſome piece 
of rock, or in ſuch manner as they, from their ſituation, may fee 
proper. In the mean time, let the hands on board throw over ano- 
other {ingle caſk, to which mutt be ſecurely attached a ſmall rope; 
which being conveyed to land by the caſk, and its inner end made 
falt to the principle cablet, or hawſer, will ſerve for the men on ſhore 
to have it from the ſhip; then let them inſtantly proceed to bend it to 
the anchor, and the hands on board to ſecure it there. 

If the diſtance from the ſhip to the ſhore is ſo great as to require 
more hawſers than one, they ſhould, if poſſible, be ſpliced together 
with a long ſplice, in order to admit of a block traverſing thereon, as 
ſhewn by Vis. 9. | | 

I now ſuppoſe an hawſer on ſhore, and ſecurely fixed; but as it 
would be productive of greater advantage by being elevated as much as 
poſſible above the water, I propoſe, that the end on board be made faſt, 
and extend from the maſt-head, as ſhewn by Fig. 9, unleſs ſhe ſhould 
unfortunately have loſt her maſts; in which caſe let it be made faſt to 
the bowſprit-end, or higheſt part of the Ship, as ſhewn by Fig. 10. 
In addition to its elevation on board, I would propoſe its being raiſed 
on ſhore as ſoon as circumſtances will admit, by means of ſheers compoſed 
of ſuch ſpars, &c. as may have been waſhed on ſhore, or otherwiſe 


conveyed there, 


By the method here deſcribed, I have little doubt but it may be 
practicable not only to convey on ſhore with ſafety all the men, — 
i likewiſe 
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likewiſe ſuch part of her ſtores as may be moſt deſired, if not the whole, 
even the guns, &c. If the diſtance from the ſhore is not too great, by 
means of a couple of blocks, as deſcribed by Fig. 9 ; the upper, a fin- 
gle block to run upon the hawſer ; the lower, a double block: by this 
means, the boats may be conveyed to land in ſafety, by ſlinging them, 
as deſcribed by Fig. 7 and 8. The blocks ſhould have a ſmall rope 
attached to them, to ſerve as an in and out hawler. 

As the rotundity of the caſks may cauſe the laſhing to become lack 
in ſome parts, would recommend its being ſecured by a few ſtaples 
where it may appear requiſite. 

Should the rope uſed to preſerve the men, &c. be too large to admit 
a ſingle block upon it, capable of bearing the greateſt weight, ſuch as 


guns, &c. the jib traveller may be ſuhſtituted; the only inconvenience 


attending it will be friction, which ſhould be avoided as much as poſ- 
ſible in favour of eafe and expedition. However thoſe are expedients 
ae pointed out by the neceſſity for adopting them than by ſuppo- 
ition. | 

Should the wreck happen on an uninhabited coaſt, the ſame mode of 
preſervation may be adopted, becauſe a heavy ſea on a lee ſhore muſt 
inevitably deſtroy every boat that ventures towards it; but the deſtruc- 
tion 1s not ſo likely to happen to the caſks, they being better enabled, 
from their conſtruction, to repel or ſuſtain every ſhock ; the moſt cou- 
vincing proof of which-is, the number of caſks, both empty and full, 
which are daily taken up along the coaſt perfectly found. And even 
ſhould they be finally deſtroyed, it is of leſs conſequence than the 
boats, which by being preſerved will ultimately prove an invaluable ac- 
quiſition, | 

As there is always a ſufficient quantity of old and new cordage on 
board, and other materials for the conſtruction of thoſe ſtages, no ad- 
ditional expence is incurred thereby, But ſhould I be ſo fortunate as 
even to have afforded an hint towards effecting the deſirable end, 
would farther offer as an improvement the following ſuggeſtion, in 
order to remove a difficulty which might ariſe from there not 'being 
any ſingle blocks on board ſufficiently large to receive the hawſer, or 
ſupport the burthens which may be ſuſpended from it. 

That there be provided for the uſe of the Navy a machine, as de- 
ſcribed by Fig. 11, which is both ſimple in its conſtruction, and of trif- 
ling expence, when compared to its utility. One is ſufficient for each 
Ship. The ſheave may either be of wood or iron; but in my opinion 
the latter is preferabie. ö 

{ would farther recommend, that the required hawſer be ſecured to 
the maſt head, or elſewhere, upon the fir/? appearance of approaching 
danger, as it will ſave time and confulion ſhould the dreaded event 
take place; and the preparation cannot be thought unneceſſary, thould 
Providence kindly avert the danger, 

Care muſt be taken to ſecure the bung-holes. OT 

The largeſt caſks are called leagers, and are of the following dimen- 
ons: 

g Feet. 
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Feet, In. 
Length - = = = = = = - 4 6 
Diameter of Bouge - = 3 © 
Chine - - - 2 
by which it is eaſy to compute the number of caiks required to make a 
ſtage sufficiently extenſive to anſwer any purpole whatever. 
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Remarks, (communicated to the Editor) on TIMEKEEPERS, the 
COMPASS, Qc. by FosEPH WID BET, ESO. Maſter Attendant 


at Sheernefs Yard, late Maſter of the Diſervery Sloop *, Captain Van- 


col er. 
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Mr. Whidbey ſurveyed 3000 leagues of the N. W. ſhore of America, 


—— —— 


JAY HEN a TIMEREFEPER is received on board a ſhip, the greateſt 


care ſhould be taken to have it immediately ſecured in ſome 


convenient place in the cabin; where it may be the leaſt liable to be 


moved during the voyage: it ſhould never be touched but at the time 
of winding up, which ought to be at noon, and then with the greateſt 
care, particularly avoiding circular motion. The makers of theſe in- 
ſtruments will affirm, that it is unneceſſary to be thus particular in the 
care of them; and will tell you they may be carried about in the 
pocket, and moved from place to place, without being the leaſt affec- 
ted by it. I can only fay, that I have been in the habit of uſing 
Timekeepers for toms years; and notwithſtanding the ſanguine ex- 
pectations of the makers, as to their perfection, in my experience 1 
have found the above precautions neceſſary :—I have frequently 
known 'Timekeepers to alter their rates, in carrying them from the 
Ship, to the Obſervatory; and again from the Obſervatory, to the 
Sbip; when I have every reaſon to ſuppoſe, that had they remained 
quiet on board, there would have been no alteration i in their rates, I 
do not mean to {ay this will univerially be the caſe ; I have had many 
inſtances to the contrary ; I ſhould hope that as fo many ſkilful men, 
are at this time employed to bring this ufeful piece of mechaniſm to 
perfection, they will ultimately ſucceed in obviating every objection, 
that poſſibly can be ſtarted againit them. Not that I allow the above 
to be an objection againſt Timekeepers: becauſe a rate may be given 
them, without moving them from the place where they were firſt 
fixed, as I thall explain hereafter. 

I would only expreſs that too much care cannot be taken of an in- 
ſtrument, which will anſwer ſo grand a purpoſe as that of aſcertaining 
a Ship's exact paſition, almoſt at any time, in any part of the Ocean. 
When a 'Fimekeeper is received on board; its rate, on the number 


„Mr. Whidbey was afterwards Maſter of the Sans Pareil. - 
0 


. 
4 


ow” 


. 


of ſeconds it gains, or loſes, in twenty-four hours; with the time, 
which it was faſt, or ſlow, of mean time at Greenwich, on ſome certain 
day, is given from the Obſervatory with it. It will not be amiſs to 
note this rate carefully every day at noon, in a book kept for that 
purpoſe; ſo that it may be known at any time, without any farther 
calculation, what the Timekeeper is faſt or flow of mean time at 
Greenwich, If the Timepiece is flow of mean time at Greenwich, 
and loſing; add its daily rate, to its error, every day,—W hat is here 
meant by error, is the quantity the Timepiece is faſt, or flow, of the 
meridian reckoned from; and not the error that is occaſioned by any 
irregularity in the going of the machine, and which to the extent of 
it would occaſion a wrong determination of the longitude : this ſum 
muſt be added to the time it ſhows, to give Greenwich mean time : 
if it is flow, and gaining, ſubtract its daily rate and the remainder, to 
the time ſhewn by it, for the Greenwich mean time: if the Timekeeper 
is faſt, and gaining, add the daily rate, and ſubtract the ſum; or if it 
is faſt, and loſing, ſubtract the daily rate, and ſubtract the remainder, 
from the time ſhown by the Timekeeper, to obtain the Greenwich 
mean time. It is evident that when the Timepiece is faſt, and loſing, 
its error will decreaſe, till it becomes flow; and then the error will 
increaſe: alſo if it is ſlow, and gaining, its error will decreaſe till it be- 
comes faſt, and then will increaſe. When by this correction of the 
Timepiece, the mean time at Greenwich is known, all that is wanted, 
is the mean time at the Ship. The difference between them, is the 
longitude in time: which is Weſt, when the Greenwich mean time is 
the greater of the two; and Eaſt, when it is the lefs. 

To prevent the moving of a Timepiece, the obſerver ſhould be pro- 


vided with a pocket watch, having a ſecond's hand. This ſhould be 


compared with the Timepiece, noting the difference, both immediately 
before, and after, taking altitudes. If the difference be not the ſame 
before, and after, correct it in the proportion of the elapſed times, 
before you apply it to the time ſhewn by the pocket watch, to give the 
time ſhewn by the Timepiece. The rate of a Timepiece ſhould often 
be tried; and if it is found to have altered, a new rate ſhould be 
given. The alteration may be diſcovered, and a new rate given as 
follows: In any harbour, which has been regularly ſurveyed, and the 
latitudes and longitudes well aſcertained, the bearing of any two points 
will determine the Ship's poſirion on the chart: thus the Ship's lati- 
tude is known. Let altitudes be taken, and from them find the longi- 
tude by the 'Timepiece: if this differs materially from the Ship's longi= 
tude, it is fair to conclude that the Timekeeper has altered its rate, 
If the Ship ſtays a week or ten days in the fame place, a new rate may 
be given it, by taking altitudes as often as is convenient until the Ship 
fails; noting the difference of the longitudes given by the Timepiece 
the firſt and laſt day: then turning this ditference into time, and 
dividing that time by the number of days from the time of taking the 
firlt altitudes, to the time of taking the laſt: the quotient will, be an 
increaſe, or decreaſe. to be applied to the old rate, If the place be 
to the weſtward of Greenwich, the Greenwich time is greater my 
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the time at the place; conſequently if the Timepiece gives a greater 
Jongitude on the laſt day than it did at the firſt, it is gaining; if a leſs, 
it is loſing: if the place is to the eaſtward of Greenwich, the contrary 


is true. By this mode the rate of a Timepiece may be found on 


board; and indeed I would always recommend this method, particu. 
larly to thoſe who have the charge of navigating a Ship. Undoubtedly 


the beſt, and ſureſt mode, of finding the rate of Timekeepers, is by a 


well regulated clock on ſhore, or by equal altitudes taken by an Af. 
tronomical Quadrant. As neither of theſe can be uſed on board a 
Ship, a ſubſtitute is required. I know of none better than a Quick. 
filver Horizon; which with care can never lead to any error: it is 
therefore far preferable to the Sea Horizon, which 1s liable to a con- 
fiderable error. When I have been in an Obſervatory, finding the 
rate of Timepieces by a well adjuſted Aſtronomical Quadrant; I have 
frequently, for experiment ſake, tried the Quicktilver Horizon, 
and brought out the rate the fame as by equal altitude. I have 
found the Quickſilver Horizon capable of fixing the latitude of a 
place, nearly as accurately as an Aſtronomical Quadrant, It is made 
ſmall enough to be carried in the pocket—With a ſextant it may be 
called a portable obfervatory; and a perſon may with theſe two inſtru- 
ments regulate his Timepieces, wherever he may chance to ſtop. The 

uickfilver Horizon ſhews twice the true altitudes: i. e. Suppoſe the 
ſan's altitude is taken by a Quickſilver Horizon, and meaſures on the 
ſextant 90; half that ſum, or 45 will be the altitude of the ſun's 
lower limb: which is to be treated as a common altitude; except that 
there is no correction for the dip of the Horizon. 

Let us now ſuppoſe a 'Timepiece to be fixed in a Ship: the obſerver 
to be provided with a Quickſilver Horizon, a ſextant, and a pocket 
watch, with a ſecond's hand, which goes tolerably well, and that he 
withes to find the rate of his Timepiece : let him ſet his pocket watch 
to the fame ſecond with the Timepiece, if it is a ſtop watch; other- 
wile let him compare it, noting the difference; then let him go on 
ſhore with his Quickſilver Horizon, and take altitudes: let him im- 
mediately return on board, and compare again: and if the pocket 
watch has altered its difference from the Timepicce, let him make the 
proper proportion for the error, according to the elapſed times, as 
above directed, to find the time which the Timepiece ſhewed when 
the altitudes were taken : with this, the altitudes may be uſed as if the 
Timepiece had been taken on ſhore; and in this way the rate may be 
found. I ſhould remark, that when the obſervation is made, the ſun's 
altitude ſhould not be leſs than 8“ as late as g", or half paſt g", if it is 
in the morning, or «about the ſame diſtance from noon, namely half 
paſt two in the afierr.ovon. This method is much ſuperior to that 
where the ſea horizon is uſed : indeed it is very little inferior to that 
by the Aſtronomical Quadrant, If a perſon is near an Obſervatory a 
rate may be given to a Timepiece, without moving it; merely by 
ſetting the pocket watch with the Pimepiece, and comparing it with 
the clock at the Obſervatory ſeveral times a week. If a 'Vimepiece is 
brought on board without a rate, and it is not known how much it is 


faſt 
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faſt or flow of Greenwich mean time; or if it has been let down while 
on board, (by which latter caſe I ſhall illuſtrate this point, ) if the Ship 
remains in the ſame place ten or fourteen days, a rate may be given it 
in the following manner. —Wind it up, and ſet it going as near 
Greenwich time as poſſible; in order that the difference may be little, 
between Greenwich time, and the Timepiece. Suppoſe on Sept. 26, 
1797, I let my Timepiece down, and ſet it going on the 27th, I take 
the altitudes at 9˙ 2' 16" by the Timepiece: and I find my apparent 
time to be 2" 53' 18” from noon this ſubtracted from 12" (the obſer- 
vation being in the morning] leaves 9g" &' 42”. The equation taken 
from the Nautical Almanac for that time (g' 13") being ſubtractive, 
leaves 8* 57 29“: this then is not the ſolar, but mean time, This 
time applied to g*- 2! 16”, makes a difference of 4 47.—If by this 
method you find the ſame difference every day, the Timepiece is 
going at mean time; if the difference is greater, the Timepiece is 
gaining the increaſe of difference every day; if the difference is leſs, 
the Timepiece is loſing the decreaſe of difference, every day: becauſe 
in this cafe, the Timepiece ſhews a greater time, than the mean time 
worked, If the Timepiece had ſhewn a leſs time, than the mean time 
worked, the contrary would have been the cale. 

The various uſes of Timepieces can only be known to thoſe, who are 
in the habits of working, and ſtudying them I believe I have ſuffi- 
ciently explained in what manner they are to be taken care of, and 
how their rates are to be found, and managed; it only remains for 
me to explain their uſes, as far as my experience enables me. The 


Vi, and moſt eſſential, is with the latitude, to aſcertain. the exact 


place of the ſhip, any day, and ſeveral times a day, if neceſſary, in any 
part of the ocean, when the ſun is viſible. Se-ondly, it has before been 
recommended to take altitudes about gh, or half paſt gh in the morn- 
ing, for finding the longitude. Having theſe, you will always be ſure 
of the firſt of double altitudes, ſhould there be any appearance of loſing 
the meridional altitude by clouds, or mitt, ariſing near noon. Thus, 
it may frequently happen that the Navigator may have both longitude, 
and latitude ; when, without the uſe of a Timekeeper, he might be 
diſappointed of both. Thirdly, it very often happens, particularly in 
high-latitudes, that in a cloudy day, the, Sun will ſhow itſelf on, or 
about, paſſing the meridian, Having a Timepiece you can tell, with- 
in a minute, when the ſun is on the meridian ; if an altitude can be 
caught about that time, even ſo far as ten minutes before, or after, 
the ſun paſſes the meridian, that altitude will give the latitude nearly : 
for in ſuch latitude, particularly when the ſun's declination, and the 
latitude, are of different names, the ſun's altitude alters very little in 
ten minutes. on either ſide of noon. Fourthly, 'Timekeepers are of 
great uſe, in carrying on lunar diſtances, from one day to another; ſo 
that a number of obſervations may be brought to one point. Alti- 
tudes being taken at the proper time by the Timepiece, the apparent 
time thus obtained, will anſwer for any lunar diſtances taken in the 
courſe of the ſucceeding twenty-four hours, 'The method of carrying 
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on, or deducing the time of taking the diſtances, to the time of taking 
altitudes for the longitude, may be illuſtrated as follows : 

Suppoſe that altitudes are taken for the longitude in the morning 
and that ſeveral ſets of lunar diſtances are obſerved in the afternoon, 
Take the elapſed time, from obſerving the altitudes, to the time of 
each ſet of diſtances; and when the Greenwich time of the diſtances 
is brought out, ſubtract this elapſed time, from the Greenwich time 
of each ſet: cach remainder will be a Greenwich time when the alti- 
tudes were taken, and will produce an obſerved longitude for that 
time; not for the time when the diſtances. were obſerved, On the 
contrary, if lunar diſtances are obſerved, before altitudes are taken for 
the apparent time; the elapſed time of each ſet, muſt be added to the 
Greenwich time, to bring each fet up to the time when the altitades 
were taken. 

Obſervations of Lunar Diſtances alſo may be carried on from vne 
time to another, ſo as to enable the obſerver, after having gained a 
number of ſets, on each fide of the moon, to bring them all to one 
point, by the Timepiece, and get a mean of all the obſervations; which 
will give nearly the true longitude, if the obſervations are good, —This 
may be explained as follows : | 

Suppoſe on January 20th, I obſerve ſix ſets of lunar diſtances; on 
the 21ſt, four more; on the 23d, fix ſets more :—the 23d being the 
laſt day, when the diſtances are in the Nautical Almanac, on that fide 
the moon, I bring each ſet of diſtances to the time when the altitudes 
were taken on their reſpective days; I then take the difference of 
longitude, ſhewn by the Timepiece, on the 2oth, and 23d, at the time 
altitudes were taken on each day : I apply that difference to each ſet 
taken on the 2oth.—lI do the ſame between the 21ſt, and 23d: each 
ſet will then-be brought to the time, when altitudes are taken on the 
23d; in all ſixteen ſets. The mean of theſe, if the obſervations are 
good, cannot be far from the truth; and the reſult may be brought to 
noon on that day, by the Log.—But to be more certain of the ob- 
ſerved longitude, I will carry on the ſixteen fets, as above directed, 
till J have obtained ſixteen ſets on the other ſide of the moon, Theſe 
thirty-two fets being all carried on, to the laſt day of obſerving their 
mean, I may conſider as nearly the true longitude. By this method 
you may judge whether Timepieces have altered their rates, or no; 
and may even give them a new rate, in the ſame way that you would 
have done in harbour, as I have hefore explained. Thus the lunar 
diſtances, and Timepiece, may be made to go hand in hand with each 
other, to diſcover the ſhip's true longitude, A Timepiece muſt be 2 
a very bad one indeed, if it will alter its rate to ſuch a degree as to 
affect the obſervations, while carrying on as I have deſcribed. A 
{mall difference of rate they are all. liable to, but this will not mate- 
rially affect the obſervations. There is a ſmall correction to be made 
at the time of the year, when the daily difference of the equation 15 
great. If the elapſed time between the altitudes, for the apparent 
time, and the lunar diſtances, be many hours, it will make an error of 
ſome miles of longitude, This error, ariſing from the difference be- 

tween 


his A A A > „ ww A 2) © win = © 


mW. = 


tween mean and ſolar time, is not of much conſequence at ſea, or any 
where but in the Obſervatory; where an aſtronomer is finding the 
exact longitude of his place, by lunar diſtances, eclipſes of Jupiter's ſa- 
tellites, occultations, tranſits, &c, 

When there are more Timepieces on board a ſhip, than one, the ſame ap- 
parent time may be made to anſwer, to find the longitude by them all; by 
comparing the one, by which the altitudes were taken, with all the reſt. 
Take the elapſed time between obſerving the aititudes, and comparing 
if the compariſon is made after the obſervation, ſubtract this elapſed 
time from the time, ſhewn by the ſecond Timepiece, when the com- 
pariſon is made : the remainder is the time when the altitudes were 
taken, by the ſecond Timepiece : proceed then, as in common, to ap- 
ply the error of its rate. Ihe difference then between its time, and 
the mean time at the ſhip, will be che longitude.in time. For exam- 
ple: Suppoſe altitudes were taken by No. 1, at 10h 50 51"; No. 2 was 
compared with it at 13h 29 (by No. 1), and ſhewed at that time 
1: 44' 36",—The elapſed time between obſerving altitudes, and com- 
paring, is 2h 38'g"; which taken from 12Þ 44' 36', leaves 10h 6127“; 
which is the time by No. 2 when the altitudes were taken. - Suppoſe 
No. 2 to be flow of mean time at Greenwich 38' 40” ; that added to 
106 6' 27", gives 10h 4;' 5”, which is the mean time at Greenwich, 
according to No. 2.—Suppoſe the mean time at the Ship to be 
oh 30' 56”; the difference between theſe mean times is th 14' 11", 
which turned into longitude is 18 æ 3225“; and as the mean time at 
Greenwich, is greater than that at the Ship, the longitude is weſt. 
You may proceed in the ſame way with any other Timepieces on 
board, i 

In addition to the obſervations, already made on Timepieces, I muſt 
advert to the very great importance of theſe inſtruments to officers, charged 
with Fleets, or Convoys, with reſpect to making ſhort paſſages from ons part 
of the world to another. A perſon who has a good Timepiece will be 
enabled to ſteer ſtraight courſes. This will ſhorten the diſtance 
much; and by that very circumſtance will frequently enable him to 
get a fleet into port, before a ſhift of wind, which might otherwiſe 
keep him out a long time, It will likewiſe give an officer a good 
chance of eſcaping the vigilance of a ſuperior enemy; as he need not, 
according to the common ſyſtem of navigation, run into the latitude 
of his port, in which his enemy may be cruiſing a few degrees of 
longitude to windward for him. He may run his longitude down 
thirty, or forty leagues, north or ſouth of the port, as it may happen, 
till he is nearly or exactly in the longitude of it; and then ſteer north, 
or ſouth, to his deſtination, as the caſe requires. This mode of navi- 
gation might prevent the capture of many a valuable ſhip; and would 
certainly, by ſhortening the paſſages, in many inſtances, cauſe a great 
ſaving, not only to Government, but to the Merchant. 

The uſe of Timekeepers, in marine ſurveying, is ſo well underſtood 
by thoſe, who have a knowledge of that ſcience, that it is unneceſſary 


tor me to ſay any thing on that head. 
12 Before 


„„ - 
Before I quit this ſubject entirely, I beg leave to make a few ob/erua. 


tions on Compaſſes, and the preſent method of obſerving the variation: con- 
ſidering this as not totally unconnected with the preſent enquiry, and 


as a point in navigation well worth attention. The preſent method of 


obſerving the Variation, is to fix the Azimuth Compaſs on a ſtand, or 
three-legged ſtool; and move it about the Ship, as the obſerver finds 
moſt convenient to obtain the obſervations. When this is gained, 
that variation is generally applied to the Ship's courſe, ſteer'd by 
another compaſs; when the two compaſſes may in all probability differ 
half a point; conſequently, the true courſe of the Ship will not be 
known, From experience, reſulting from a variety of obſervations, I 
would recommend that the variation ſhould be obſerved in that part 
of the Ship, where the Compaſs ſtands by which ſhe is ſteered ; that 
is in general on the midſhip binnacle. Care ſhould be taken to com- 
pare the Compaſs, in the binnacle, with the Azimuth Compaſs. The 


Navigator will then know exactly, how the Ship is ſteered, Without 


theſe precautions, the Ship's courſe may often be ſo incorrectiy 
known, as to expoſe her to much danger. Indeed I make no doubt 
that this has been the cauſe of loſing many a Ship. I have very often 
obſerved the variation on the midſhip binnacle, and directly after- 
wards, on the gangway, the forecaſtle, and the poop. In general [ 
have found a difference of 30, and ſometimes more; I have even 
known a difference of 200 between obſerving on the midſhip binnacle, 
and in another part of the Ship; when there was not near ſo much 
iron about this part, as about the binnacle.—I have known Azimuth 


Compaſles make a difference of 3, or 40 in variation, one with another, 


the obſervation being made in the ſame {pot : I have known Azimuth 
Compaſles give a different variation, the obſervations being made in 
the ſame place on different days. It is not uncommon to find com- 
mon Compailes differ half a point, and ſometimes more, with each 
other : theſe circumſtances muſt by no means be neglected, it a Ship 
is to be well navigated. 

In obſerving the + variation, the Card ought never to be ſtopped, but 
left with a free vibration. The obſerver ſhould place himſelf before 
the nonius; and, by the ſhadow of the ſun from the vanes, he may ob- 
ſerve exaQly the mean vibration of the Card. Thus he may gain the 


true hearing of the ſun itſelf; he may write down his obſervation, and 


even take the altitudes, fo as to require no aſſiſtance. To be more 
certain of the variation, the obſerver ought to take ſix ſights; turning 


the Compaſs round each time, to be ſure the Card does not hang; 


and to work the mean of theſe ſix ſights for the Azimuth, 

T have before obſerved, that The Compals has ſome connection with 
my ſubject, I mean as to aſſiſting i in the navigation of a ſhip; I will, in 
Coe” obſerve, that although the Timepiece will give the longi- 
tude, from day to day, there are intervals of time, for inſtance in 
thick weather, or even in the night, when it may be of conſequence to 
know your ſituation, and you can receive no aſſiſtance from it: — you 
have no other reſource then, but your Compaſs; -a reſource, which, 
ought by no means to be neglected, conſidering how great the = 5 

| it 


19 


With the aſſiſtance of a Timepiece, a frequent and careful attention to 
Lunar obſervations, and great correctneſs as to Compaſs; a Navigator 
need ſeldom be alarmed about his ſituation. —I thould hope a ſpirit of 
emulation will ariſe, not only in the King's Service, but alſo in that of 
the merchants, on this ſubject, which will be the means not of in- 
creaſing our property alone, but alſo of ſaving many valuable lives, 
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TO THE EDITOR OF THE NAVAL PAPERS. 


SIR, 


] SEND you the following reſolutions, in hopes that the attention 

of ſcientific, and profeſſional men, will be forcibly attracted to- 
wards an hitherto much neglected ſubject, the preſervation of ſhipwrecked 
mariners. 

« On Tueſday, the 19th of March, a Committee of Directors of the 
Royal Humane Society was held at the London coffee houſe, at 
which ſome of the Elder Brethren of the "trinity Houſe did them 
the honour to attend; a reſolution of a former committee was read, 
relative to an ingenious eflay preſented on this ſubject to the Humane 
Society, and ordering the publication of the fame with the conſent of 
the author. On opening the ſcaled note, which accompanied the 
ſame, the author appeared to be Dr. Fothergill, of Bath. 

* After duly conſidering the various projects ſubmitted to their 
conſideration for ſaving lives in cafes of ſhipwreck, and aſſiſting veſ- 
{els in diſtreſs, the committee concluded on the following reſolutions? 

«© Reſolved, That no original invention having been preſented to 
this Society for ſaving the lives of ſhipwrecked mariners, the firſt 
premium is not adjudged to any candidate, 

« Reſolved, That on examining the projects of Mr. L. Gramſhaw, 
particularly that of conveying a line by a bow to the ſhore, he appears 
to be entitled to the ſecond prize; and that it be earneſtly recom- 
mended to him to conſider of the moſt powerful and practicable pro- 
jectile force for effecting that deſirable purpoſe, | 6 

« Reſolved, That the ſum, appropriated to the firſt prize, be di- 
vided amongſt the other candidates in the following proportions, 

« Mr. R. Crane, of Norwich, as a teſtimony of the pains and inge- 
nuity which he has taken on this important occaſion, is requeſted to 
accept of a preſent of four guineas. 

« To No. 1, the ſum of three guineas is adjudged, — To No. 6, the 
ſame. | f 

« Reſolved, That the treaſurer be requeſted to tranſmit the thanks 
of this committee to Abraham Boſquet, Eſq. for his ingenious com- 
munication, and the committee hope he will continue his attention to 


] ject. 
the ſubjec f « Reſolved, 
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e Reſolved, That this committee having been attended by a depu- 
tation of Elder Brethren of the Trinity Houſe, it is by this committee 
ftrongly recommended to the Humane Society to inſtitute ſimilar 
premiums for the following year, for the encouragement of ingenious 
perſons. in the benevolent endeavour to ſave the lives of ſhipwrecked 
mariners; and that the groundwork of the Eſſays and Projects be the 
following reſolutions, On duly contidering the various projects which 
have been ſubmitted to us for preſerving the lives of ſhipwrecked 
mariners, &. Reſolved, That it is opinion of this committee, 

« I. That means may be contrived for preventing veſſels which are 
light and of particular importance, ſuch as packets, trom foundering 
at fea, by means of a thick lining of cork or very light timber, which 
may prevent the veſſel from ſinking in cafe of any of her planks ſtart- 
ing, or other accident happening to the hull. 

c II. That, in caſe of ſhipwreck, the grand object is to form a 
communication with the ſhore; and it appears to this committee, that 
the moſt probable means of effecting this object is to convey a rope or 
line by ſome projectile force to the neareſt land; and that, the more 
ſimple the machine for this purpoſe (having ample power), the more 
likely it is to have a proper practical effect. 

« III. That the conſtruction of life boats, to go from the ſhore to 
a veſſel wrecked, or in diſtrefs, (which life boats ought to be made 
heavy at the keel, and lined with cork or light timber, fo as to keep 
buoyant in almoſt all caſes), is a moſt laudable and excellent invention; 
and this committee cannot but hope, that, if this plan was univerſally 
adopted on all our fea coaſts, at leaſt wherever it is practicable, it would 
ſave the lives of numbers of mariners and other perſons valuable to 
ſociety. 

« IV. That the inititution of a body of watermen ready to venture, 
on all occaſions of ſhipwreck, in life boats, or other veſſels, to aſſiſt 
perſons in diſtreſs, would be extremely uſeful. That ſuch perſons 
ſhould have particular privileges, particularly protections from being 
impreſſed, and perhaps badges ſuch as the firemen in London, and 
ſhould be encouraged by the proſpect of rewards to adventure on all 
fuch occaſions. 

&« Theſe refolutions are humbly ſubmitted by this committee to tbe 
candid conſideration of the public; and all ſeafaring gentlemen, and 
mechanics, are earneſtly entreated to give their attention to theſe and 
ether methods for preſerving the lives of ſhipwrecked mariners. 


A LIFE DIRECTOR. 
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ANSWERS fe ?he Reſolutions, by a profeſſional Correſpondent. 


THE firſt reſolution of The Humane Society, was, T hat means may be 
contrived for preventing veſſels, which are light and of particular importance, 
fuch as Packets, from foundering at ſea, &c. 

This reſolution, Mr. Editor, was put by the Society for the En- 
couragement. of Naval Architecture, and was anſwered both by Com- 
miflioner 8chank, and a Naval Officer, unknown to each other: On 

mentioning 
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mentioning the ſubject to Admiral Blankett, he informed me that The 
Chineſe Junks, which are of great burthen, are formed in the ſame 
manner, with the plans given in. 

Anſwer to Reſolutien the Fir. 

Let a Ship, or veſſel, be built in the infide with a floor, indepen- 
dent of the bottom of the veſſel, and let this floor be well caulked — 
Both fore, and aft, and athwart Ships, let bulk heads be built up for 
this floor, and well caulked, ſo as to form ſeveral independent com- 
partments. Should the Ship be bulged in any part, there can be no 
communication with the others, and the will therefore continue to float. 
Colliers employed in the coaſting Trade, and veſſels, which carry corn 
in bulk, ſhould be built after this plan: much of the Stowage would 
be loſt in any veſſel that carried bale goods, or hogſheads of ſugar, if 
built in this manner. | 

RESOLUTION II. That in caſe of Sbipꝛurect, the grand object is to form 

a communication with the ſhore, &. c. fc, 
Anſwer to the above. | 

Any projectile force will carry a line on ſhore ; but, if proceeding 
from a cannon, might, without caution, be attended with danger to 
the people there: yet it is poſſible to fire a bolt, from a ſwivel, can- 
non, or carronade, which will run a Log Line off a reel. 

Deſcription, The ſhot at d flides next 
the powder ; and reſts upon the circular 
nob x: this ſhot, on being fired, runs 
up the round bar c, to the fixed ſhot 5; 
which end, being the heavieſt, will con- 
tinue foremoſt ; and, if the line does not 
break, will car:y it to a great diſtance. ' 
The ſhot d, may fit into the ſhot , fo 
as to wedge —a repreſents a chain, one 
foot, or eightzen inches long This 
chain is faſtened to the end of a deep 
Sea Line, which js coiled in a tub, or 
baſket; /, the cavity in the ſhot 5; e, 
line of the muzzle of the cannon. 

The above method, is certainly not 
quite ſafe, though it might be uſed in 
caſe of the wind blowing obliquely along 
the ſhore, There arc inſtances of cat- 
tle, pigs, and dogs, conveying a line on 
ſhore : but, ſhould the wind be full on 
the ſhore, a boy's paper Kite will carry 
firſt an inch rope on ſhore, to which 
may be bent a fix inch hawſer, if the 
former is faſt to the end of the line of the Kite. As rain, or the ſea 
ſpray, would ſoon render the Kite uſeleſs, let it be made of demi 
royal paper, and when the paſte is dry have the whole of it done over 
by a bruſh, with linſeed oil: it will thus be neither injured by wet, 
nor be ſo liable to tear. A Kite fix feet high, will carry a raft with 
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men on ſhore; and the reflux of the ſea, on the beach, will not 
affect it—as the Kite will run the raft at an immenſe rate through the 
furf, until it takes the ground. If a Sailor was to put a two inch 
rope under his arms, and round his breaſt, to be there knotted; with 
about a fathom of rope from thence, the end of which was bent to 
the line of a Kite; if the Sailor then held faſt by the rope, and 
jumped overboard, his knees would barely touch the water—as he 
would. be ſo much lifted up by the Kite, in his attempt to gain the 
Shore, although the Kite was ſmall, and not above four feet high, 
About thirty-five years ſince, Mr. Edgeworth, a great mechanic, 
drove bis light phacton to Henley, Hill, which was then ſteeper than 
it is at preſent ; he took off his horſes, and flew two Kites, one of fix 
feet, the other of five feet, and made fait the lines to the phaeton, 
into which he got. He had two men walking at the ſides of the pole 
to ſteer the carriage; and the Kites hauled the phaeton up the hill, 
He next took a child's phaeton, into which, by way of ballaſt, he put 
fix ſtone; and flew the ſmall Kite (five feet high), and made the line 
faſt to the pole of the carriage. This was on a large flat common 
near his houſe; on letting the carriage go, it ſet off faſter than an 
horſe could gallop; there was a ditch of conſiderable width, full of 
water, in the middle of the common; the little phaeton ſkipped over 
from bank to bank, nor did it once ſtop, until the croſs hedge at the 
end of the common impeded its further progreſs. 

REso0LUuT1oN III. That the conſtruction of life-bcats to go from the 

ſhore to a veſſel wrecked, is a moſt laudable and excellent invention, &c. 
Anſwer to the above, 

Let various compartments in a boat be made of ſilk rubbed over 
with diluted elaſtic gum, with dried ſeal, or other light ſkins, in 
frames. Let the ſeat of every rower be in the mid ſhips of each thwart, 
and an elevated piece of wood of avout {ix inches be fixed ſo as to 
form a ſeat to prevent ſliding to and fro on the thwart : for the con- 
venience of rowing, the thwarts mult be further aſunder, and a com- 
partment open for each man's legs, and a ſtauncheon with notches 
under the fore part of each thwart, for the feet to bear againſt, In 
putting off from a lee thore, many boats are ſwamped in the ſurf: if 
oil was pumped into the ſurf from toe or three fire engines, it would 
calm the ſurface of the water, and a boat could put off with ſafety, 
Oil thrown overboard from a Ship will enable a boat to lay alongſide 
in an heavy ſea, that would otherwife be daſhed to pieces. 

In the year 1774, off Greenwich (in Jamaica), Kingſton Harbour, 
there was ſo much wind, and ſea, that I was forced to get up the 
Ship's ſtern ladder, as no boat could venture alongſide the Ship : the 
long boat was veered aitern to prevent her being ſtove, juſt as I got 
on board, Four cables length to leeward of the Ship I was in, there 
was a frigate, that was tarring and blacking her yards : the heat of the 
ſun occaſioned the tar to drip, and the oil of the tar calmed the ſurface 
of the water above a cable's length round her; there was not a ripple 
on the water, and two {mall canoes lay together alongſide abreaſt gt her 
gangway. 
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The late Dr. Franklin propoſed to render the ſea ſmooth by 
throwing oil into it. A Dutch Ship was ſtranded, in a gale of wind, 
on the Godwin Sands, laden with oil; the Crew of which were ſaved 
by a Deal boat, which dared not venture alongſide, until a great 
quantity of oil had been thrown overboard : after which the boat lay 
alongfide the Ship without the leaſt danger. I have often wiſhed, 
when ſailing in diviſions in a large Fleet; or lying to in a gale of 
wind, that by ſignal, every Ship ſhould, at the ſame inſtant, throw 
overboard a large quantity of oil, to ſee the effect it would produce: 
I have my doubts, whether the wind would not abate, when the 
ſurface of the Sea became ſmooth. I believe one of the cauſes of 
wind to be, that water is not ſaturated with air; the current of which 
ruſhes forcibly to the water, as towards a vacuum; and that the earth, or 
the vegetable creation, is in want of air, at other times. I have often in 
ſummer obſerved the Sea continue for hours calm ; although on the 
land there was a ſtiff. breeze: and vice verſa, during the, winter, I 
have noticed a calm at land, in an expoſed ſituation, when a moſt vio- 
lent gale of wind continued at Sea. Could any medium in either caſs 
intervene, it would act as a repellent ; and the cauſe being removed, 
the effect might ceaſe ; when a calm would probably ſucceed. 

ResoLuTion IV. That the inflitution of a body of watermen, ready to 

venture on all occaſions of Shipwreck, in life Ben, or other veſſels, to 
aſſiſt perſons in diſtreſs, would be extremely uſeful, &'c, We. Wc, 
Anſwer to the above. 

If a body of Watermen were formed that had diſtinct privileges, 
and were regularly paid, it is probable they would enjoy the benefit of 
their ſituation and ſalaries until wanted; when they would perhaps not 
chuſe to venture their lives: and, it might happen, that ill health, or 
abſence, when an opportunity offered of rendering ſervice to a veſſel 
in diſtreſs, might prevent many of the privileged Body being call upon : 
in a ſhort time it would be conſidered merely as a ſinecure place. But, 
if inſtead of an eſtabliſhed Body of Watermen, every man on the ſea 
coaſt, who ventured his life in a boat to fave the crew of a veſſel ſhip- 
wrecked, or ſtranded in a gale of wind, was exempted from being 
impreſſed, and wore in conſequence a badge that ſhould always prove 
a Protection; if he was alſo allowed a penſion of 20l. a- year, to be 


paid by the Treaſurer of the Navy, on attaining the age of fifty years, 


or before that period if diſabled by accident from gaining a livelihood ; 

the conſequence would prove very beneficial to all ſea-faring men, and 
conſiderable luſtre would be reflected on the national humanity of the 
Country. If the ſame man ventured his life ſucceſsfully a ſecond time, 
he ſhould be intitled to 241. a-year and if a third time, ſhould - 
immediately obtain a penſion of 2pl. a- year. Should any man loſe his 
life in his endeavours to ſave the crew of a diſtreſſed Ship, or veſſel, 
his wife, children, father, mother, grandfather, or grandmother, ac- 
cording to their age, er circumſtances, ſhould receive a penſion. I am, 


Mr. Editor 
OY Your conſtant Reader, 
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Bosguer's Patent Meaſure for the better Preſervation of His Majo 


Ships, and all Trading Veſſels, from that rapid Decay to which they are ut 
preſent ſubject: and for effefually avoiding the intolerable Nuiſance 
and defirutive Effect. of Rats on board Ships ; and alſo for the Prevention 
of Leakage, or making Bilge Water, Cc. &c.; with Ober vations therem, 
By ABRanam BosQueT, Eg. Patentee, late one of His Majeſty's Com- 
miſſaries of the Muſters, © 


THE diſcovery of a ſovereign remedy for a great evil, muſt ever be 
conſidered amongſt the beſt offices which can be conferred on So- 
ciety, eſpecially where the remedy is not attended with any inconve- 
nience or material expence. : | 
The evils and inconveniences hereafter mentioned have long exiſted, 
and are attended with the moſt deſtructive conſequences to Ships, their 


proviſions and merchandize, and the health of seamen. 


The following ſimple and falutary meaſure is not attended with any 
comparatively material expence, and will, I truſt, appear at firſt view 
to be adequate, in the fulleſt extent, to the deſired end, and of courſe 
meet the approbation and adoption of this great maritime and commer- 
cial Country; if ignorance and envy, which are ever on the watch to 
ſtifle in the birth a new and uſeful object, do not interfere. = 

The rapid decay of Ships, and their perpetual repairs, are attended 


with an enormous expence, both to the nation and individual, and claim. 
the moſt ſerious attention; particularly as the oak of this country, 


which is the beſt of all others, cannot muck longer ſupply the increaſ- 
ing demand for it.— The waſte in proviſions, and other deſtructive ef- 
fects, occaſioned by rats on board Ships, are of inconceivable magni- 


tude, and for which no remedy has heretofore occurred : ſix full grown 


rats will eat as much as a man of good appetite z and it is well Known 
that a rat will devour nearly twice its weight in twenty-four hours, 
which is more than any other animal, we know of, can do; they 
beſides generally deſtroy as much as they confume. | 

The perpetual danger and labour attendant upon leakage in Ships, 
cannot be prevented by caulking, or any other precaution hitherto uſed, 
though frequently the loſs of the Ship is the coufequence, and much 
injury to the cargo always enſues; nor is the foul, damp, and ſtagnated 
air in Ships, unworthy every conſideration which can afford redreſs. 
To apply at once a ſovereign remedy to all thoſe evils, unattended with 
a ſingle inconvenience, will, I truſt, be deemed a benefit of the firſt Na- 
tional importance, | 

All then, that is neceſſary to be done for the attainment of thoſe 


important objects, is the occupying or filling up the void ſpaces be- 


tween the planks, lining, and timbers of the Ship, to which the planks 
are bound, with hot or melted pitch; tempered as far as found neceſ- 
ſary with a due yet ſmall proportion of tar, to render the pitch leſs brit- 


tle, and more tenacious ; mixed with cork ſhavings, charcoal duſt, a cer- 
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tain quantity of ox hair, and ſuch other articles as would make the 
compoſition firm, adheſive, and almoſt everlaſting: but in thoſe parts 
where. timbers are remote, pieces of cork wood, or ſlips of deal, may 
be introduced, which will render the leſs pitch, &c. neceſſary in'thoſe 
ſpaces, and at the ſame time diminiſh its weight. This meaſure 
will ettectually prevent rats from finding an habitation on board Ships 3 
as theſe receſſes are their ſtrong hold, where they cannot be come at; 
or annoyed, and. where 'they carry their plunder, breed, die, and 
rot; the bad effects of which are too often ſenſibly felt. To this com- 
poſition rats have an averſion, and never touch it in any manner 
if they can avoid it. 

The compoſition being run in hot between the timbers, &c. at cer- 
tain ſtages, as the planking and lining are put on, or carried up, will 
latinuate itſelf into every crevice or minute ſpace, where even air 
or water could find a place, from the gunnel to the keel. The opera- 
tion may be performed with great expedition and facility, as well on 
Ships already built, as on thoſe building. 

How far theſe ſpaces, being ſo filled up, may ſtiffen the Ship 
I know not; but I think, that the interior parts, in which the 
nails, pins, bolrs, and trunnels are inſerted, as well as theſe themſelves 
being much longer preſerved. from decay, they muſt not only maintain 
their ſtrength and ſoundneſs, but retain their holds, and remain firm 
and unſhaken in the timbers to a much greater extent of time, and of 
courſe the Ship maintain her Riffnek in conſequence thereof ; 
but, to a certainty, it will have, the important effect of wholly preven- 
ting bilge water and ſmall leaks, which reſult from ſtraining, 
want of caulking, &c. &c. and perhaps render caulking altogether un- 
neceſſary. | 

This compoſition will have the effect of ſo much ballaſt, in the beſt 
polition in which ballaſt could be placed, as it will nearly occupy 
the centre of motion; and in caſe of the Ship filling by any accident, 
would operate as a buoyant body in the Ship, and occupy the recep- 
tacle of ſeveral tons of water, which would otherwiſe find place 
between the timbers. | 

This meaſure will moſt eſſentially conduce to keep Ships ſweet and 
dry, and effectually preſerve the planks, timbers, Sc, perhaps to a 
double extent of time from that decay, to which they are at 
preſent ſubject 3 occaſioned by the injurious effects of water, which is 
at all times diſpoſed to inſinuate itſelf, rotting the pins, iron bolts, 
trunnels, &c. ooſing through the lining, to the injury of the eargo, 


in contact therewith, leaving a damp and ſlimy matter behind, and 


rendering the air in thoſe tpaces, already foul, of the moit noxious 
quality; and which no ventilation can, even for the moment, ſuffici- 
ently purify. It will alſo, I believe, be obvious that foundering can 
rarely happen to Ships fo fortified, not only becauſe their fides will be 
nearly as ſtaunch as if there was not a Joint or ſeam throughout, but 
even in caſe of a bad leak at any time finding its way into the Ship, it 
would be at once diſcovered, as it could not drip down between the 


planks and lining; but of courſe would ſhew itſelf at the part _— 
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the water: I am of opinion, that Ships in general would not make a 
quart of water, where they at preſent receive a ton. 

This compoſition, being light, firm, elaſtic, and adheſive, will 
yield with the planks, timbers, &c. in all diſpoſitions to warp or ſtram 
and thereby prevent the Ship making water at her ſeams, when ſhe 
might otherwiſe fill. | 


Obſervations on the foregoing Meaſures. 


THE duration of Ships of War is computed on an average at not 
morè than twelve or thirteen years; far too ſhort a time for 10 expen- 
ſive and uleful a ſtructure to laſt. The only expedients which have been 
uſed to give greater durability, are the better ſeaſoning of the timber; 
copper bottoms, and the increaſing the thickneſs of the planks from 


feur to five and fix inches, according to the magnitude of the Ship; 


whilſt the real cauſe of this galloping conſumption has never been un- 
derſtood, and the roots of the evil, becauſe out of ſight, were out of 
mind ; which is too common a caſe, and has proved a very fatal one in 
this inſtance. Much has been done to preſerve the exterior parts of 
the ſides and bottoms of Ships, whilſt the internal parts have been 
totally neglected; yet I believe it is well known, that the interior ſur. 
face of the planks, and the timbers in contact with them, as well as 
the nails, bolts, trunnels, &c, are generally wholly impaired before 
the outer ſurfaces of the planks, are materially injured: all builders, 
and breakers up of Ships in particular, are ſenſible of this; but it is 
not for their intereſt it ſhould be otherwiſe. 

The cauſes of this internal decay I have already mentioned, which 
in a ſhort time relaxes and unhinges the whole Ship, and occafions the 
moſt expenſive repairs to be too frequently neceſſary; whereas I may 
venture to affirm, that a Ship ſo fortified will be a ſounder and a ſtiffer 
veſſel at the end of twenty years, than ſhe would otherwiſe be at the 
end of twelve: but ſuppoſing that this meaſure would add but four, or 
even two years to the duration of a ſhip, in either eaſe, what a ſaving 
mult it be to the nation, both in timber and the other expences of 
building ! 

By this meaſure, it muſt appear evident, that ſmall leaks will be to- 

tally ſuppreſſed, and great ones moſt eſſentially prevented; for if even 
a plank fhould ſtart, a drop of water could not find its way into the 
ſhip, by which much time and labour would be ſaved at the pumps, 
the cargo avoid injury, and probably foundering be prevented. The 
dunnage ſaved to Indiamen alone would alſo be a very material advan- 
tage. 
'Of the foul and damp air, contained in thoſe receſſes between the tim- 
ders, often rendered peſtilential by the exhalations and diſeaſes of the 
crew, there have been too many fatal inſtances, and for which no pre- 
ventive has hitherto appeared; fumigation may have ſome ſalutary ef- 
fect for the moment, but this is only of ſhort duration, and never reaches 
the root of the complaint. 1 

In addition to theſe important benefits, the intolerable nuiſance, and 
deſtructive effects of rats will be totally done away; by which an — 
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menſe ſaving of proviſion of every kind will be experienced ; beſides the 
pernicious and confined air, and loathſome ſmell occafioned by thoſe 
vermin living, dying, and rotting between the timbers, would ho longer 
be complained of. a | 

Ships already built may be ſaturated, or fortified in the manner de- 
ſcribed, with very little additional trouble; and I am of opinion; that 
the expence on a firſt rate Indiaman, or fourth rate Ship of war, would 
not exceed four hundred and fifty, or. five hundred pounds ; -but if it 
exceeded one thouſand, the advantage gained would ſtill be tenfold in 
favour of the object; for even ſuppoſing that the additional duration 
of two years only was acquired, it would be in that ſingle reſpect an 
advantage to the nation, equal to ane Ship in every fix. - | 

It may be a matter of much ſurpriſe, that a meaſure of ſuch unrival- 
led importance ſhould ſo long have eſcaped the notice of mankind, at 
leaſt the ſimply pitching, &c. the interior ſurfaces of the planks, * 
timbers, and lining, 1 | 

Indeed every trunnel in the Ship ought to be ſoaked a few minutes 
in hot or boiling pitch, before they are inſerted in the Ship; for as 
every bore is a true cylinder, and no trunnel fully round, there muſt 
be many void ſpaces in the bore, when the pin is drove home; though 
minute, theſe are yet the cauſe of the admiſſion of both air and water, 
which no doubt promotes the rapid decay which is found in many of 
the trunnels. There is beſides, as I believe, an error which has len 
prevailed, which is, that a warped or crooked trunnel takes the be 
hold: it may in ſome reſpects be ſo at firſt, but it is not of long duration; 
becauſe the elaſtic tendency of the pin, which inclines it to its natural 
curviture, is ſoon ſpent, by being forced to comply to the rectilinear 
direction of the bore, ſo that at the end of a month or leſs, if it were 
drawn forth, it would be found perfectly ſtraight, and would not prove 
a tight pin on being returned to the ſame bore ; whereas the trunnel 
that is ſtraight and round, and fills the bore in all its parts, continues 
firm and longer ſound in proportion, as there is leſs ſpace for the re- 
tention or admiſſion of the air or water ; but certainly pitching the 
trunnel would cauſe it to drive freely, hold firmer, and laſt longer, 

On that principle of durability, it has been propoſed, that all planks 
uſed in the conſtruction of Ships, ſhould be increaſed in thickneſs from 
three, to four, five, and fix inches, according to the magnitude of the 
Ship; this, if it would increaſe at all the duration of a Ship, would be 
doing it at an heavy expence indeed; as it would conſume at leaſt a 
third more timber for the planks than is at preſent conſumed without 
reaping perhaps any adyantage in any degree adequate to the extra con- 
ſumption of ſo important an article: whereas I am ſatisfied, as every 
diſpaſſionate man muſt be, this meaſure being adopted, that planks 
much thinber than thoſe at preſent uſed, would anſwer all the purpoſes 
of duration and ſecurity to a much greater extent of time than the in- 
creaſed thickneſs could afford; and that in this reſpec} alone, there 
would be a ſaving in timber more than tantamount to the expence at- 


tending the above ſalutary meaſure, 
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4 Plan for. the more ejjettually ſecuring Magazines, Spirit Rooms, and 
dangerous Stores on board Men of Mar and Indiamen, or for preventing 
their being injured by Water, ſhould the Ship prove leaky ; and alſo in ſuch 
caſe for preventing the Poſſibility of her foundering. 

HE preſent method of ſecuring the magazines of powder, and the 
ſtowing of ſuch other dangerous and precious articles on board 

Ships of war, tranſports, and Indiamen, not guarding ſufficiently 
againſt the detrimental and deſtructive conſequenees of fire and water, 
of which ſo many melancholly inſtances every day occur; it therefore 
becomes the indiſpenſible duty of every man to ofter his well founded 
ſentiments on the moſt probable means of preventing, not only the 
melancholly conſequences which attend ſuch diſaſters, but the dread- 
ful apprehenfons occafioned by the leaſt alarm of fire, or of the leaks 
gaining on the pumps. 

The expedient which I offer for combining theſe advantages, is as 
follows: The Ship's hold to be divided longitudinally into three 
parts, by a trunk extending mearly from the fore to the after part of 
the Ship below, and from the floor of the Ship to the under deck, 
occupying the centre of the hold, and one third its diameter; with 
tranſverſe partitions within, as well to ſtiffen the trunk as to divide 
and accommodate its various contents; the ſides therefore to be com- 
poſed of plavk proportioned to the purpoſe, which are to be Two 
FOLD, or dauble, with a ſpace of about three or four inches between 
the outer and inner: which ſpace may be filled with common putty 
made of linſeed oil and whiting. The planks throughout to be cloſely 
and firmly jointed, and the outer ſurface thereof to be plated over with 
thin ſheet iron, and likewiſe the under ſurface of the lower deck. 
From either ſide of the trunk two or more metal tubes are to extend 
to t e Ship's ſides, and paſſing through the ſame, either close by the 
floor of the hold, or cloſe by the under fide of the deck, they will be 
out of the way of giving any interruption in either ſituation. Theſe 
tubes or pipes are to be turniſhed and fecured at the ends next to, 
and paſting between, the Ship's timbers, by cloſe and ſtrong ſtop 
cocks; to be opened and thut by winches or keys, which muſt extend 
from the cocks to the upper fide of the lower, or middle deck; that 
neither fire, ſmoke, water, or any matter in the hold, may any way 
obſtruct or prevent their being ſpeedily applied to: ſo that the trunk, 


or ſuch diviſioa thereof, as the powder and other combuſtible and 


precious matters are lodyed in, may be filled with water on the firſt 
appearance of danger from fire. The caſks which contain the powder 
muſt be water tight, as indeed all caſks thould be which Yntain pe- 
riſhabie matters, and into which only ſhould ſuch be ſftowes; for the 
reaſons aſſigned in a former treatiſe, which I ſome time ago preſented 
to the Honourable the Eaſt India Directors. 

The entrance into the trunk for putting down or taking up what is 
required, muſt be from the upper ſide of the lower deck, by cloſe hatch- 


vas. A pump is to be joined ta the trunk, to clear it from the water 
when 


(A.) 


when the danger is over; and alſo to keep it free from any water that 
might infinuate itſelf, ſhould the Ship at any time become leaky. 

The trunk will be as convenient, and every way as commodious for. 
ſtowage, as any other part of the Ship; and about midway the trunk's 
length there may be a break or hatch, which will admit a free and open 
paſlage from either fide of the hold: which, alſo, correſponding with 
the main hatchway, will obviate any inconvenience ; but this may be 
deemed unneceſſary, as the trunk is not to extend within a few feet of 
either extreme of the Ship's hold and of courſe there will be a commu- 
nication in the hold at thoſe parts. 

The inconvenience; if any, which may ariſe from this meafure. 1 
leave to thoſe, who diſapprove it, to point out. The advantages which 
appear evidently to reſult from its adoption are as follows: iſt, The 
trunk will be as a partition dividingthe cargo into three diſtinct parts, 
which will be attended with much convenience. 2dly, Neither the 
lading nor the ballaſt can poſſibly ſhift in the hold in the worſt weather. 
3dly, When a ſhip is to ſail in ballaſt, or has a light cargo, no more 
need be done than to open the cocks and fill the trunk, or any compe- 
rent diviſions thereof, with water; which will be as ſteady and compact 
therein, as if it were congealed, and will prove by far the beſt failing 


| ballaſt, as it will every way lay neareſt to the centre of motion, and may 


be removed or taken in without expence or trouble, -qthly, One por- 
tion of the trunk may be applied to the Ship's ſtore water, which can 
be taken up by a ſmall pump as occaſion requires. 5thly, The hold 
being thus ſubdivided, the contents of either portion may be come at 
with eaſe and expedition, and the labour avoided of rummaging a con- 
fuſed cargo for a remote and neceſſary article. 6thly, The magazine 
or ſpirit ſtores cannot. blow up, though the Ship were, on fire in every 
other part. J7thly, The Ship will be in no danger of foundering, 
although filled with water ; as the trunk would then be as a ſteady, 
tight, and capacious empty caſk in the Ship's hold, preſerving more 
than a ſufficient area therein,to keep her for ever afloat, were ſhe load- 
ed with any thing, beſide minerals. 8thly, All matters in the trunk 
will be preler ved from being ſpoiled by bilge or ſalt water, in any caſe 
of leakage. *vthly, The trunk extehding along the centre of the Ship's 
hold, and below the level of the water, cannot be injured by gun-ſhot, 
or affected by any external accident the Ship may meet with. 1othly, 
The magazine may be come at with facility, without the neceſſity and 
danger of taking down a light. 1 1thly, The Ship's hold will be fo ſub- 
ſtantially braced and fortified by the trunk, that ſhe can neither ſtrain, 
bulge, or break her back; and thereby the Ship and her whole con- 
tents will be preſerved, when otherwiſe all might periſh. Laſtly, The 
owner will be under no apprehenſion for his Ship, thus provided againſt 
the worſt that may happen; the merchant for his goods; or the seamen 
for their lives; as they need not dread fire, foundering, nor blowing 
up, and of courſe will not be induced to quit their Ships, which too fre- 
quently happens from ſuch apprehenſions. 

In fine, I truſt it will appear that the numerous advantages, parti» 
cularly to men of war and Indiamen, reſulting from this ſimple, unex- 
penſive, and efficacious mode of preſervation, muſt far outweigh any 
objections that can be urged againſt it. 5 | 
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For; yth's Receipt for a Compoſition for curing the Injuries and Defecti in Trees, 


IN conſequence of an Adureſs of the Houſe of Commons to his 
Majeſty, and of an Examination made reſpecting the ExrieAc of 
a Couros triox diſcovered by Mr. WILLIAM ForsrTH, for curing 
InJurIEs and DeFtcTs in TREEs, his Majeſty has been pleaſed to 
grant a Reward to Mr. Forſyth, for diſcloſing the Method of making 
and uſing that Compoſition; and the following Directions for that 
purpoſe are publithed accordingly : 
Take one buſhel of freſh cow dung; half a buſhel of lime rubbiſh 
of old buildings (that from the ceilings of rooms is preferable); half a 
Þuſhel of wood-aſhes ; and a ſixteenth part of a buſhel of pit or river 
ſand, The three laſt articles are to be ſifted fine before they are 
mixed, then work them well together with a ſpade, and afterwards 
with a wooden beater, until the ſtuff is very ſmooth, like fine plaiſter 
uſed for the ceilings of rooms. The compoſition being thus made, 


care mult be taken to prepare the tree properly for its application, by 


cutting away all the dead, decayed, and injured part, till you come to 
the freſh ſound wood, leaving the ſurface of the wood very ſmooth, 
and rounding off the edges of the bark with a draw-knife, or other 
inſtrument, perfectly ſmooth, which muſt be particularly attended to. 
Then lay on the plaiſter about one-cighth of an inch thick, all over 
the part where the wood or bark has been ſo cut away, finiſhing of 
the edges as thin as poſſible, "Then take a quantity of dry powder of 
wood-aſhes, mixed with a ſixth part of the {ame quantity of the aſhes 
of burnt bones; put it into a tin box, with holes in the top, and ſhake 
the powder on the ſurface of the plaiſter, till the whole is covered over 
with it, letting it remain for half an hour, to abſorb the moiſture; 
then apply more powder, rubbing it on gently with the band, and 
repeating the application of the powder, till the whole plaiſter becomes 
a dry ſmooth ſurface. All trees cut down near the ground ſhould 
have the ſurface made quite ſmooth, rounding it off in a ſmall degree, 
as before mentioned; and the dry powder directed to be uſed after- 
wards ſhould have an equal quantity of powder of alabaſter mixed 
with it, in order the better to reſiſt the dripping of trees and heavy 
rains. If any of the compoſition be left for a future occaſion, it thould 
de kept in a tub, or other veſſel, and urine of any kind poured on it, 
fo as to cover the Turface; otherwiſe the atmoſphere will greatly hurt 
the efficacy of the application. Where lime-rubbiſh of old buildings 
cannot be eaſily got, take powdered chalk, or common lime, after 
having been flaked a month at leaſt, As the growth of the tree will 
gradually affect the plaiſter, by raiſing up its edges next the bark, care 
ſhould be taken, where that happens, to rub it over with the ſinger 
(when occafivn may require which is beſt done when moiſtened by 
rain), that the plaiſter may be kept whole, to prevent the air and wet 


from pepetrating into the wound. | | 
| WILLIAM FORSYTH. 
No. LXXVIII. 
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Extract from the Regiſter of the Royal Academy of Sciences at Paris, being a 


Teſtimony of the Merits of a Work intitled « The Maneuverer, or Skilful 
Seaman : being an Eſſay on the Theory and Practice of the various Move- 
ments of a Ship at Sea, as well as of Naval Evolutions in general. 
Tranſlated from the French of M. Bourde de Villehuet, by the Chevalier 
de Sauſeuil. Hluſtrated with Thirteen Copper Plates; Five of which, 
with many intere/iing Obſervations interſperſed through the Work, by 
way of Notes, are the Production of an Engliſh Officer, 4to. 18s. Half- 
bound. Sewell, Cornhill. * 


WE have examined, by order of the Academy, a Work intituled, 
Le Manæuvrier, or the Skilful Seaman ; being “ An Eſſay on the 
Theory and Practice of the various Movements of a Ship at Sea, as well 
as of Naval Evolutions ; by Mr. Bourde, Officer in the Service of the 
French Eaſt India Company.” 
We have had but few publications hitherto on the Art of working 
a Ship at Sea, that are properly calculated for the Inſtruction of young 
Officers, The book of Father Hoſte, publiſhed above 70 years ago, 
and that of Mr, Bougner, in 175), are almoſt the only works of the 
kind deſerving any notice. The former is nearly obſolete: the latter 
is an excellent Performance, wherein the moſt fkilful Officers may 
find objects very efſential to their profeſſional improvement. Mr. 
Bourde, ſenſible of this truth, wiſely availed himſelf of them: but 
a conſiderable degree of knowledge of the ſubject is previouſly neceſ- 
ſary, in order to draw from ſuch a ſource, The ſtudy of Geometry, 
and experience, are requifite to underſtand that writer with advan- 
tage ; beſides, there are a multitude of operations, to be acquired 
only from practice, that an Officer cannot attain but by a long 
acquaintance with the Sea, and which do not form a part of Mr. 
Bouguer's plan. That Author treats of the Geometrical part only'of 
the Maneuvre; to treat of the utility, proper application, and 
practice of it, was the province of a Practical Sea-Officer; and this is 
preciſely what Mr. Bourde has done in the Work before us. 4:92 
After having laid down, in a fimple arid elementary manner, the 
firſt notions on the ſhock of fluids, and on the movement of bodies 
after percuſſion, Mr, Bourdé examines in what manner the fails are 
acted upon by the wind, and what is the direction, as well as the true 
and apparent velocities of the ſhip in reſpect to the wind. He clearly 
demonſtrates, that the ſeveral velocities of a ſhip are as the fines of in- 
cidence of rhe wind on the fail, as long as the fail continues under the 
ſame trimming or diſpoſition in regard to the keel; and that, in 
order to remove the quicker from a coaſt, or from any given line, 
it is neceſſary the tangent of the apparent incidence be double the 
tangent which makes the Courſe with the Sail 3 while, at the ſame 
time, the Angle formed by the Courſe and the coaſt from which a 
removal is required, ſhall be equal to the real Angle of incidence. 
The Author brings, on that occaſion, the Table Mr. Bouguer has 
drawn up for running with the greateſt velocity; but not without 


Vol. II. PART iii. L obſerving, 


— —_— — —A. — —ũ 


4a r oo... aA a ef<- A 


— 


—_— 


rr 


3 -- 


obſerving, however, at the ſame time, that, out of 28 Articles con- 
tained in it, there are no more than eight (about a third part only) 
which may be of real utility; becauſe, in all the other caſes, the Sails 
would cover each other too much. So true it is, that the moſt 
ſublime. Theories ſtand in need of being ſubmitted to poſitive ex- 
perience and practice, before their real advantage and proper applica- 
tion can be determined. 

Mr. Bourde next conſiders the action of the Maſts and Sails which 
are on the fore part of a Ship; ſuch as the Sprit- ſail, Jib, and Stay- 


ſail, which are ſet on the Bowſprit, and are advantageous for going 


by the wind and making the Ship ſteer well, eſpecially when - ſhe 
_ gripes and requires a great deal of weather-helm : : experience 
| ſhows that they are more uſeful than the beſt theory can demonſtrate. 
All the other Sails are equally conſidered, with reſpect to their ſeve - 
ral uſes and functions. 


The Rudder becomes afterwards the object of the Author's conſi- 


deration. He ſhows, by reaſonings as plain as they are natural and 
obvious, that, in practice, it is the ang e of 45 degrees, or thereabouts, 
Which is the moſt advantageous to tack the ſhip; not that of 55 de- 


grees, ſo long inſiſted upon in all books of Geometry, But, in the 
ordinary conſtruction, the Tiller can hardly admit of being traverſed 
by 3o degrees. As for the reſt, Mr. Bourde ſhows evidently, in re- 
Bard. to the rudder, that it is to be made use of as little as poſſible. 
Tax Second Part of this Work contains the application 2 Theory 
to Practice, and exhibits a demonſtration of the evolutions of a Ship. 
This is the brilliant part of a Scaman's knowledge. An intelligent 
Officer ought to render himſelf maſter both of his Ship, and of 
the Elements which ſurround him, ſo as to make them . — to 
the accompliſhment of his deſign : but he mult firſt be perfectly well 


acquainted with their power and their effects. The firſt problems 


offered for ſolution, concern the manner of getting under fail, when 
the Ship is riding head to wind where there is no current; to 
get ready with a ſpring ; to either tack or wear a ſhip : to lie to, or 


_ otherwiſe diſpoſe the fails, ſo that, by their oppoſing and 3 


ing each other, the ſhip may be rendered as it were immoveable: 

lie to in a gale of wind, 79 is done by keeping as cloſe as "offible 
to the wind under a ſuigle ſail. And, as ſhips are never brought to, 
but when compelled from ſtreſs of contrary winds, there are hardly 
any of thoſe operations but are liable to failure, Mr. Bourde has en- 
deavoured to remedy theſe defects, by diſcuſſing each ſeparately, and 
by pointing out, at the ſame time, the methods leaſt liable to ſuch in- 
conveniences. 

The author's next concern is how to chaſe a Ship and come up with 
her by the ſhorteſt method. Several geometricians have treated 
before of the curves of purſuit, and of the various methods of coming 
up with a thip, Mr. Bourde adviſes to tack as often as the chaſer 
all find the veſſel he is chaſing perpendicular to his courſe ; provided, 
however, the chaſer be to leeward of the other: but, if he be. to 
windward, he muſt take care to keep himſelf ſtanding from the PR 
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he is chaſing always on the ſame rhomb as he did when he began the 
chaſe 3 which is the only means of coming both together to the point 
of ſection of the two courſes. 

After having chaſed, the next object is Boarding: therefore all the 
neceflary evolutions to fucceed in boarding, or to avoid being boarded, 
come after thoſe we have been ſpeaking of. Then Mr. Bourdè treats 
of the various Anchorings; ſuch as to anchor in fine weather, the thip 
being cloſe hauled : to anchor with the wind aft: to anchor by ſcud- 
ding under a fore-ſail, in ſtreſs of weather: to anchor with a ſpring, 
in order to preſent the veſſel's fide ſuddenly to a place or a ſhip meant 
to be attacked, All theſe operations are firſt deſcribed, next demon- 


ſtrated, then cloſed with ſuch judicious reflexions and circumſtances as - 


appear extremely neceſſary, 

The Third Part of this Work contains various obſervations on 
Ships; ſuch as their different parts, their conſtruction, interiour 
management, rigging and ſtowing, the ſea-ſervice, the neceſſary ex- 
erciles for the manceuvre, and the preparatives for an engagement: 
laſtly, the complement of men on board, their ſeveral duties, 
and other imporiant objects relative to navigation, Little as yet bad 
been written on theſe matters, notwithſtanding the important uſe of 


diſcuſſing, inveſtigating, and improving practical experiments, whence 


every one is to hope for that experience which is too frequeatly to be 
acquired only by time and particular circumſtances How many un- 
toreſeen accidents have happened, and might have been prevented, 
had Officers tranſmitted us their knowledge in that branch, as 
Mr. Bourde has done! 

Another object, on which Mr. Bourde dwells particularly, is the 
method of rightly fixing in the pornr-veligue the centrical force of the 
fails. By the point veligue is underitoou that point where a perpendi- 
cular raiſed from the centre of gravity of the ſur face of the floating 
line, meets the direction of the impulſe of the water on the Frow of 
the Ship in a direct courſe before the wind. This point of meeting 
does not take place in oblique courſes: for which reaſon, iu ſuch caſes, 
there can be no perfect matting of ſhips, becaule there is no ſhip but 
drives and inclines. But it is however very advantageous to place the 
centre of the force of the fails at that height where an horizontal 
plane is interſected in the axis of the ſhip by the two lines above men- 
tioned, in paying attention to the oblique courſes, which of all others 
are thoſe that are moſt frequently requiſite : the reſult of which tends 


evidently to a general ſhortening of all the maſts, yards, &c. of ſhips,_ 


as Mr. Bouguer propoſes in many places of his Works. 

The Fourth and laſt Part of che Skilful Seaman is entirely taken up 
with An Hſay on Naval Evolutions, accompanied with ſome Plates, 
on which the chief of them are deliheated. In that Part are de- 
ſcribed, the Diviſion of Fleets; the Orders of Convoy, of Sailing, 
of Battle, and Retreat; the method of drawing up in any Order, 


and that of changing it; that of changing from one Order to an- 


other, when occationed by the ſhifting of the wind, or required by 
the ſituation of the Enemy; the method of mancœuvering à Fleet 
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in its various Orders without changing them ; that of avoiding an Ac- 
tion, or of forcing the Enemy to come to one; and that of doubling 
on the Enemy, and of forcing or traverſing his Line. All theſe 
various Evolutions have already been almoſt completely treated 
of by Father Hoſte, towards the end of the laſt century : but this 
Work is become ſo ſcarce, that is very difficult to be procured, 
On the other hand, Mr, Bourde has added to it many things relative 
to the actual and modern practice of the Art, eſpecially on the Order 
of Convoy, which is of the greateſt uſe, and yet had been very little 
noticed by Father Hoſte. The Treatiſe lately publiſhed by Mr. Bigot 


de Morogues contains also many remarks on Evolutions ; but he has 


been moſt diffuſive on the uſe of Signals: therefore the Work 
of Mr, Bourde will be of ſervice to the Public, even with regard to 
Evolutions, | 
From theſe circumſtances, We are of opinion, that this Work is 
well worthy of publication, both on account of the mathematical prin- 
ciples of manceuvres which are therein explained with perſpicuity and 
method, as 'well as the particular experiments and rules of prac- 
tice with which it abounds; and we conſider it as highly deſerving 
the Approbation of the Academy, 
CLAIRAULT & DE LA LANDE. 
I certify, that the above Extract is a true Copy of the Original, and 
conformable to the Judgment of the Academy. 
GRAND-JEAN DE FOUCHY, 
Perpetual Secretary to the Royal Academy of Sciences. 
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Admiral Cyarman's Methed of Aſcertaining and Calculating a Ship's 
Burthen, and Meaſuring of Ships. 


SIR  Carlſerona. 

N conſequence of a requiſition in an Addreſs to the Public, c. for a 

new method of aſcertaining a ſhip's burthen, by which the three 
principal dimenſions of a ſhip muſt be obſerved, I have at my leiſure 
hours and by way of amuſement undertaken that problem (as variety 
of ſtudy is pleaſing), Regardleſs of the premium, it would afford me 
the greateſt pleaſure, if this my undertaking ſhall give any ſatisfac- 
tion, 

It contains two different ways of calculating a ſhip's burthen : the 
one J have conſidered uſeful when contracting for the building of a 
ſhip; and the other when the queſtion is, What quantity of weight 
in goods a veſſel poſitively can carry? 

I allo annex the uſual method of meaſuring ſhips in Sweden. 


Neither of theſe methods do anſwer the requeſt of the Society, as I 


cannot by any other means find ont how to expreſs a ſhip's depth, but 


relative to the breadth, length, or both, from which the depth neceſ- 


L 2 ſarily 


BW: . 


* ſarily will be loſt in the expreſſion, You will find more objections 
9 pointed out in the operation. A houſe may be built two, three, or 
le four ſtories high, and each ſtory as high as you pleaſe, withont regard 
ed to length or breadth, but with ſhips it is not ſo, A frigate will never 
is be a three-decker, : 

FY I have the honour to be, Sir, 

ve Your humble Servant, 

er F. H. af CHAPMAN, 

tle WE 

zot ON THE METHOD OF ASCERTAINING A SHIP'S BURTHEN. 

das IN England it is uſual to multiply the length of the keel“ by the 

rk extreme breadth of the ſhip, and this again by half the breadth (in- 
to ſtead of by the depth), the product of which divided by 94 is then 

deemed the veſſel's tonnage, This method might do tolerably well, 

is although it does not include the depth; becauſe it is not to be ſup- 

n- poſed, that any one ſhould be ſo abſurd, for a little gain, to give the 

ad veſſel more depth than would anſwer the other two dimenſions, ſince 

c- it might render the ſhip uſeleſs. But on examining into the manner 

ng by which the length of the keel+ is aſcertained, we ſhall find the 


above method highly erroneous. For the rake of the ſtem is reckoned | 
of the breadth, and for the rake of the ſtern- poſt + of the breadth. 9 
1d When theſe two are added together, and ſubſtracted from the length i 
of the veſſel on the lower deck, then is the remainder faid to be the 1 
length of the keel for tonnage. 
TH Let the veſſel's length on the lower deck, or at the beight of the 
wing tranſom = L ; the ſhip's breadth midſhips = B. Now 4 4. = 


= 2?; the length of the keel is therefore = L — 22 B, which mul- 1 
tiplied by the breadth, and again by half the breadth, and divided by 


94, gi — ET. hich is then the ſhip's t If 
4, gives 29 7» Which is then the ſhip's tonnage. 


Ps 94 


this is made a Maximum, then ſhould the ſhip's tonnage be greateſt 1 


when the breadth is *3 of the length (L); and if the ſame quantity is 


1 made = O, then the ſhip cannot carry any burthen when the breadth 
er is 23 L. This I ſhall fully illuſtrate by the following Figure I. | 
10 Suppoſe A L or 100 fect to be the veſſel's length; A B, A B, A B, | 
ty or 10, 20, 30, &c. different breadths to the ſame length (109), If i 
* then the veſſel's tonnage is calculated as above for every different 1 
* breadth, then muſt all the correſponding ordinates B C, BC, BC 1 
& c. expreſs the ſhip's tonnage. By this Figure it appears, that when 
* the breadth is 92 feet, or 55 of the length, then is the ordinate E C. | 
N longeſt, or then the veſſel carries moſt weight. But as the veffel be- | 
\t comes broader, the burthen decreaſes; ſo that when the veſſel be- | 


comes 138 feet in breadth, or #3 of its length, then it cannot carry 


1 

For tonnage. + For tonrage. [ 

t In Merchants ſervice —__ + every foot tne wing tranſm is abzve the 5 
In King's ſervice- 2+ upper edge of the rabbet. 

| I See Plate annexed, 'S 
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any burthen : and if its breadth be greater, it will carry leſs than 


nothing. All which ſhews that the rule is erroneous z nor can there 
be any thing more abſurd than to ſuppoſe, that the part of this Figure 
which is within the ticked line, contains ſomethipg, but that the 
whole contains nothing. Theſe errors, however, are not very appa- 

rent, becauſe the breadth of a ſhip of 100 cer in length, for inſtance, 
ſeldom varies more than between 25 and 28 feet, and ſo on in pro- 
portion with refpect to larger or ſmaller ſhips. Nevertheleſs, although 
this variation is not great, {till it is productive of a greater number of 
tons in a broad than in a narrow veſſel, though the progeny of the 
length and breadth imply may be alike in both. 

But it is the Builder that makes an eſtimate of the building ex- 
pences of a fhip, and this coſt is in proportion to the product of its 
length, breadth, and depth; the ſhip may be broader or narrower in 
proportion to its length, when the product is alike, the price is nearly 
the ſame; but as it appears eaſier to judge of the difference in the 
price when fixed on the number of tons, "which is done by dividing 
the ſum that the ſhip coſts by the number of tons that are produced 
by the rule adopted, by which each ton of a broader ſhip will coſt leſs 
than each ton of a narrower, the buyer therefore gives the preference 
to a broad ſhip, as he imagines that he gains by it, not knowing of the 
circumſtance that lies hid in the erroneous rule. If therefore what is 
thus calculated is to maintain the name of tons, then every ton is 
ſmaller in a broad veſſel than in a narrow one. In conſequence of this 
he neither gains nor loſes by his choice, but it is attended with the ill 
conſequence of building ſhips too broad in proportion to their length. 

I am informed that it has been thought profitable to build ſhips ex- 
tremely broad, and immediately, or ſome time after, put them into 
dock to be lengthened; but how far it is profitable, calculation will 
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j ſhew, when the coſt of lengtfening the ſame is known. It is there- 
| fore neceſſary to put a ſtop to ſo pernicious a practice, which ſhould 
1 be done by forming another rule The coſt of à ſhip is nearly in pro- 
; portion to its outer ſurface multiplied by the thickneſs of its ſides; but 

as this thickneſs may be conticlered in proportion to one of the dimen- 


\ ons, ſo it may be judged that the product of length, breadth, and 
N depth, gives the proportional coſt. Nevertheleſs a difficulty artends 
; this, namely, the length and breadth can preciſely be fixed, but the 
\ height or depth not altogether ſo eaſily. For inſtance, if I uſe the 
+» depth of the hold as the "third dimenſion, it may happen, in conſe- 
1 quence of the cargo which the veſlel is to carry, that the lower deck 
{ has been laid a foot higher or lower, although its length, breadth, and 
[ the whole of the height, remain the {ame without any alteration z the 
expence of building equally the fame, as alſo the burthen; but the 

- difference of the height of the deck increaſes or decreaſes the product, 
oF and conſequently the price in proportion. In like mauner it acts with 
\ regard to the upper deck. Should the height of the veſſel from the 
kelſon to the gun-wale be taken as the third dimenſion, it will be 
- found to vary as much as the former, For example, the gun-wale 
W « 9 be made half a foot or a foot leſs in height, and that added 2 
N i 4 the 


* 
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the gun-wale after the ſhip is built, which of courſe would make it 
coſt leſs than if that height was included in the calculation. If that 
part of the ſhip which is immerſed when loaded ſhould be taken as 
the third dimenſion, then would it depend on how high the waterline 
ſtands marked on the draught up to which the ſhip ought to be 
loaded, which might alſo be higher or lower. It is therefore better 
to inſtitute a rule, which, although not totally exact, is ſtill determined, 
and not ſubject to diſputes or confuſion, 

I ſhall therefore propoſe, that the ſhip's height or depth ſhould 
be taken in a proportion to the two preciſe or determined di- 
menſions, namely, as the ſquare root of the product of the length 
and breadth. If now the length and breadth be expreſſed by I. 


and B, then muſt the depth be in a certain proportion to L Bf, 
without regarding how great that quantity may be, This ought to be 
multiplied by the length and breadth, that is, the number of tons ſhall 


be as L D $ xx 312 L B\z. This expreſſion is a ſolidity or con- 
tent which characterizes the ſize of the ſhip, in which two of the 
principal dimenſions are equally involved. To make practical uſe of 
this expreſſion for the purpoſe of determining a ſhip's burthen in tons, 
and at the ſame time that it ſometimes agrees with the old method, it 
will be neceſſary to find what proportion the breadth bears to the length, 
agreeably to the old method of determining the tonnage when the con- 
tract has been equally beneficial. Suppoſe the breadth to have been 
of the length, or the length to be too feet when the breadth is 26 4 feet. 
100—38 X 26,5 x 265" 
2 


According to the old method, 
| 94 


= 301,78; where x = 452, In con- 


— 3 
100 X 26,5)z 
tons; therefore - _ — 


ſequence of which the ſize of the ſhip in tons always ought to be ex» 
A 3 
preſſed by — 


SIS 
The depth of the ſhip is not mentioned in this expreſſion for the 


reaſon already alledged, that no one is ſuppoſed to give his ſhip a 
diſproportionate depth, as the lengthening of it will not remedy the 
evil. To ſhew how this expreſſion repreſents itſelf in a Figure com- 


pared to the former, 


LBz IL | 
Let the quantity of tons = T. Now N * B}=T; let L be 
conſtant, then is the expreſſion a parabola, whoſe vertex is in J, axis 
452 
A E, ordinate A B = B, abſciſſa B D = T, the parameter AL the 
L 


x I} =T. 


exponent = 2, and the equation will be 


= 301,78 


452 if 


("00 3 

If the ordinates 4B, 4 B, A B, &c. = 10, 20, 30, &c. expreſs dif. 
ferent values of B, theſe will produce the correſponding number of 
tons (T) = BD, BD, BD, &c. This ſhews the error of the old 
method, becauſe the number of tons with 30 feet breadth is 3744, and 
according to the new rule 363 +, that is, 11 tons too much, and with 20 
feet breadth according to the old rule 182, but by the new rule 198, 
which is 16 tons too little. All this is only to characterize the ſize of a 
hip, the better to judge how to contract for the building I am con- 
LU 
| 452 | 
purpoſe, it will never be attended with any ill conſequence; except 
when in adjuſting this matter it may happen that the-diviſor 452 be- 
eomes ſubject to ſome alteration. | pp 

It is impoſſible to aſcertain a ſhip's actual burthen from the princi. 
pal dimenſions, that is by the product derived from length, breadth, 
and depth, becauſe two ſhips may be of an equal length, breadth, and 
depth, but greatly differing with regard to tonnage, owing to -the 
greater or leſs ſharpneſs of the bottom, difference in the upper works, 
rigging, and ſo forth: another method is therefore to be ſought. 

To aſcertain a ſhip's actual burthen, there is another method be- 
fades that of determining the ſolid contents of that part of the ſhip's 
body which by the loading is to be immerſed, becauſe the weight of the 
burthen which it can carry is equal to the weight of that volume of 
water which it forces from under it. | | 

It depends therefore on finding the ſolid contents of that part of the 
ſhip's body which is between the water-line when empty, and the 
water-line when loaded, If that part of the ſhip which is to be ſunk 
down had the form of a parallelopiped, or if at both ends equally as 
broad as midſhips, then nothing further would be to do than to multi- 
Ply the length by the breadth, and this again by the height which is 
to be immerſed by the loading; which product multiplied by 63lb. 
(which I ſuppoſe to be the weight of a cubic foot of ſalt water), and 
divided by 2240 Ib. (which I believe to be the weight of a ton), would 
give the ſhip's burthen in tons, But a ſhip never has fuch a form as 
to be compared to a parallelopiped, but is roundiſh at the ends, and 
narrower downwards, and therefore lcfs. b 

To diſcover this leſſening or ſhape cannot be done otherwiſe than 7 
procuring draughts of ſhips that are more or leſs ſharp, On theſe 
draughts draw two water-lines, the one to ſhew when ſhe is loaded, 
and the other when empty, and on conlidering the ſhape of the ribs it 
will be eaſy to find the ſolid contained betwixt the two lines, It is 
wiſo neceſſary at the fame time to know the area of theſe two water- 
lines, If the length of the upper water-line is = /, its breadth mid- 
ſhips = 5, and that ſpace or depth. of the ſhip which the loading ſhall 
immerſe = a, let the product of J, 6, d, in each draught be = P, and 
the real ſolid contents berween the two water-lines, as found by thoſe 


fident, that if the above expreſſion 


is adopted for the propoſed 


draughts, = then is = to be uſed as a co- efficient for the meaſuring 
of 


of 


un 


* 
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of all ſhips. Arrange theſe (which are diſcovered by the draughts 


under certain claſſes, and begin with the fulleſt in this manner: 


Classes 1 2 3 4 5 
Q I I I r I 
P 1,097 | 1,125] 1,153 1,131 | 1,209 1,237 


J have here fixed on ten different claſſes, but ſix or ſeven might have 
been enough, as it is very difficult for the eye to diſcern thele differ- 


ences to a nicety, The King's * order reſpecting the meaſuring of 


ſhips will explain my meaning. 


to multiply the value of J by 


for the 


35.555 (0 


To obtain, in conſequence of this, a ſhip's burthen in tons, it is requiſite 
8 : ); which makes the co- efficient 
2,240 \35,555 


firſt claſs — — = =, for the ſecond claſs ——.X 
1,097 354555 39 1,125 


d ſo on, which furniſhes a deviſor for all the ten 


I 1 
= oy ON 


claſſes, viz, 


67189 110 


445 4% % 8 


Classes 1212314 


— — — 


Divisors| 39 404 42 


43 


by which L B D (of the ſhip that is to be meaſured) is to be divided, 
and the deviſor to be choſen according to the fulneſs or ſharpneſs of the 


ſhip, 
EXAMPLE, 


Suppoſe that a ſhip's length by the upper water-line from its two 
extremes is = 132 feet = L, and its extreme breadth cloſe under the 


main wale = 34 feet = B, and that part of the height which is to be 


immerſed by the loading = 62 feet = D. | 
in conſequence of its fulneſs, is conforms 


Suppoſe alſo that this ſhip, i 
able to the fifth claſs; the burthen is then NES 97 67812 tons, If 


this veſſel had been ſomewhat ſharper, ſo as to be confidered of the 


ſixth claſs, its deviſor ſhould then be 44, which would have made the 
burthen 663 ton; and if immerſed more than 6; feet, the burthen 


would have increaſed in like proportion, 
annexed Ordonnance for meaſuring of ſhips, 


* Of Sweden - 


* 


Furthermore refer to the 


: Extra 


go 
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No. LXXX, 


Extract of the King's * Order reſpecting the Meaſuring of Ships, 
Printed in the Year 1178. 


4 AL Menſuration is to be done by the Swediſh foot; and the veſ- 

ſel's burthen to be marked down in laſts, each to be conſidered 
in weight equal to eighteen ſkeppund iron weight, or 18 times 320 lb. 
Swediſh, ; 

II. The veſſel's length to be meaſured on the higheſt water-line 
when loaded from the fore part of the rabbet of the ſtem to the aft part 
of the rabbet of the ſtern-poſt | | 

III. The ſhip's breadth is to be meaſured in midſhips without-board 
cloſe up to the main wale. | 

IV. The height to be meaſured from the ſurface of the water 
without-board, up to that mark which determines how deep the veſſel 


will ſwim when completely loaded. 


V. Multiply theſe three admeaſurements by each other, and divide 
the product by 112, ſhould the veſſel be of the uſual ſhape, and neither 
too full nor too ſharp at the ſtem and ſtern : if the veſſel is ſharper the di- 
viſor muſt then be greater, and if fuller a little leſs, as pointed out 
to the meaſurer in the ſeparate inſtructions, 


VI. If the neceſſary proviſion, water, wood, and utenſils for the 


voyage, ſhould not be on board when the ſhip is meaſured, and which 


weight does not actually belong to the burthen that the veſlel is meaſur- 


ed to carry, then it is neceſſary to deduct from the calculated burthen 
of laſts as follows: 


On a veſlel of 250 laſts is allowed 11 laſts deduction 3 


300 9 ditto 
250 ditto; 
200 — 62 ditto; 
150 — ditto; 
100 ———— 31 ditto; 
do — 2 ditto; 
60 1 ditto; 
40 4 ditto ; 


and. ſo on in proportion in ſuch veſſels as are not coincident wick 
the above denomination ; but ſhould any of the articles mentioned be on 
board, the deduction will be leſs in proportion. 

VII. Should one or more of the. neceſſary cables not be on 
board when the veſſel is meaſured, then the following deductions 
are to be made: 


For an 18 inch cable 25 ſk-ppund ; 


17 ditto 22 ditto; 
16 ditto 20 ditto; 
15 ditto —— 18 ditto 
14 ditto 16 ditto; 
13 ditto 14 ditto; 


® Of Sweden, 
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For f 12 inch cable 12 ſkeppund ; oo 
; 11 ditto — 10 ditto; 2 
10 ditto — 8 ditto; ' 85 

9 ditto — 6 ditto; - 

8 ditto — 5 ditto; _ [| 

7 ditto — 4 ditto ; | 

6 ditts —— z ditto; | 

5 ditto — 2 ditto; i 

4 ditto —— 1 ditto; l 

All is iron weight. | 

VIII. Should one or more anchors be wanting, their weight is to be | 
deducted in proportion to the veſſel's ſize. EI f 

IX. If the veſſel's fails are not on board, the ded Yion from its num» 
ber of laſts is to be as follows : 8 if 

On a veſſel of 350 laſts 14 ſkeppund; Uk 
300 — 13 ditto z | | 1 
250 — 12 ditto | | 
200 ——— 1I ͤditto; 
150 — lo ditto | 
100 — N ditto; if 
80 — Bditto z | 
60 — 6 ditto; | 

40 3 ditto; 

All iron weight; 

and leſs in proportion when fewer fails are wanting. 

X. If the veſlet is built to carry guns conſtantly, and that none, or 
part of them only, are on board, then a deduction for cannon, carriages, 
gun-tackling, &c. is as follows: | 

For a 12 pounder with its requiſites 13 ſkeppund ; 


8 — 10 ditto; 
6—— — 8 ditto; 
4 — — 6 ditto; 
2 — 31 ditto; 


All iron weight. | 
XI. Should the veſſel, when meaſured, have its ballaſt on board, then 
that weight muſt be aſcertained, and added to the number of laſts 
found; but it is beſt to meaſure the veſſel before it is ballaſted, 
if convenient, | | 
XII. The ſhip's meaſurer having duly conſidered the foregoing . 
circumſtances, and in conſequence thereof aſcertained the veſſel's pro- 
per tonnage to a certain depth, fore and aft, when loaded, he is then 
to make an entry of the foregoing in the Book of Admeaſurements 
given him for that purpoſe, which boo is run through and ſealed with 
the ſeals of the Court of Aldermen and the Cuſtom-Houſe: he is alſo to 
enter the number of laſts requiſite to immerſe the veſſel, progreſſively, 
from one foot at the beginning of the loading till when completed, and 
alſo to ſet down how deep ſhe lies fore and aft when unloaded. — He is 
to deliver copies of the ſame with ſpecific calculations, admeaſuremente, 
and deductions, of all this, * Court of Aldermen and 8 
2 0 
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of Cuſtoms within two days after meaſured, that the ſame may be 
examined and ſanctioned. | 

XIII. Should there be any-thing to be obſerved by the parties, 
the ſame muſt be made known at the reſpective places, within eight 
days after the delivery, at the expiration of which time the ſhip's regiſter 
will be made out, and the approved calculation of the meaſurer annexed 
to the ſame, and to be kept on board as the ſhip's inventory. The 
ſame is to be entered with all the calculations in bound paged books, 
and alphabets thereunto annexed, in the Court of Aldermen and at 
the Cuſtom-houſe, 

XIV. Whereas veſſels when old and ſoaked through by the water, 
cannot carry ſo much as when new, it is therefore requiſite to meaſure 
the veſſel every tenth year in like manner as expreſſed in the twelfth 


ſection. | 

| Information for the Ships Meaſurer, 

e Inſtructions for the ſhip's meaſurer for the better performance of 

Is duty. x 

He is to provide himſelf with a five or ſix foot rod, and a two-foot 

rule, which are to be divided into decimals, that is, each foot into ten 
parts or inches, and each inch into ten parts or lines: he mult alſo 
be provided with a broad tape of about 80 alnar or 160 feet long, and 
about an inch wide; which, being painted on both ſides with oil colour, 
is — be marked with feet, and may for conveniency be wound up on a 
roller, 
The rod and rule are divided into decimals on account of their 
eaſe in' calculation, as the number of feet, inches, and lines are mul- 
tiplied by each other as integers, and the decimals are ſeparated from 
the integers by means of a comma, which by inſtruction and a 
little practice is made plain, 5 

He muſt alſo be provided with a plummet of about two pounds 
weight, and a line of four or five fathoms in length. 

When the length and breadth of the veſſel are taken, it is ne- 
ceſſary to meaſure that part of the Height which by the loading is 
to be immerſed. 

1. Obſerve how many feet and inches the veſſel lies deep all around 
when quite empty, and call that place the diſcharging line. 

2. Aſcertain a certain height on the ſtem and ftern-poſt, to 
which it is to be immerſed when loaded, and term that place the 
loading line. | 

It is ſafeſt, or moſt accurate, to meaſure theſe heights with the rod, 
as the numbers marked down on the ſtem and ſtern are not always to be 
depended on; beſides, foreign meaſures differ from ours, 

3. A veſſel being very ſeldom ſo fituated that the diſtance between 
the diſcharging line and the loading line is alike fore and aft, therefore 
the two diltances are to be added together, and that halved, which ſhews 
to what depth the whole body will be immerſed when loaded, and 
which I ſhall term immerſing height, 

As the tonnage or number of laſts depends on that column of water 
which the veſſel occupies in conſequence of the preſſure of the loading, 
therefore the ſolid contents of that part which is between the diſcharg- 
ing line and the loading line muſt bg aſcertained, 
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If the veſſel is ſquare-built, that is, at both erids of the fame breadth 
as midſhips, its cubical contents would then be found, by multiplyirtg 
the length, breadth, and height to be immerſed, by each other ; the 
product multiplied by 62 Ib. which is about the weight of a cubic foot 
of water in our ports, would give the number of pounds which ſuch a 
veſſel could carry; and this product divided by the number of tons pee- 
koned to a laſt, that is, 18 times 320 lb. or.5760, would give the but- 
then in laſts. : e 

To ſhorten this operation, divide 5760lb. by 621b ; the quotient 92, 
9, or 93, may be adjudged a general diviſor for larger or ſmallec 
veſſels, when the length, breadth, and the immerſed height, are multi- 
plied by each other, : | | 

But as ſhips or veſſels never are thus ſhaped, but roundiſh at 
the ends, and more ſharp at the diſcharging line than at the loading 
line, 93 cannot always ſerve as a proper diviſor, becauſe the calculation 
would then give a greater number of tons than the veſſel could 
carry ; therefore the diviſor muſt be greater, and greater for ſharp than 
full veſleis. 

The diviſor for the ſolid contents cloſe by the loading line muſt alſo 
be leſs than the diviſor uſed for the whole immerſion, becauſe a veſſel is 
always fuller at the loading line; and the diviſor for the ſolid contents 
cloſe by the diſcharging Tine muſt be greater than the diviſor which 
is uſed for the whole depreſſure, becauſe a veſlel is always ſharper 
at the diſcharging line than at the loading line : therefore this method of 
meaſuring depends on a proper diviſor, tuitable to the veſſel's more or 
leſs fullneſs at its ends. | 

1ſt Claſs. 


Having made calculations from the draughts of ſundry ſhips, and 
trial on ſeveral veſſels, it has been found that in full-built veſſels, 
which have nearly the ſame breadth all the way, and are very full at the 
ends, the diviſor for the number of laſts for the whole immerſed 
height is to be 104; for the number of laſts near to the loading 


line 98; and for the number of laſts near to the diſcharging line, the 


diviſor is to be 108. 
| 2d Claſh... LS 
German Galliots arid Galleafles, and ſome Daſſar yachts and Englith 
colliers, which generally have a long and continued breadth, and 
are very full at bath 'erids, the diviſor for 8 the number of laſts for 
the whole immerſed height muſt be 108; to find the number of laſts 
near the loading line, 99; and to find the number of laſts near the 
diſcharging line, the diviſor muſt be 114. 6 
3d Claſs. | 
Common Engliſh barks and cats, and other veſſels which are 
ſimilar with regard to fullneſs the diviſor for the whole immerſed 
height is 110; by the loading line 100; and by the diſcharging 


line 117. 
4th Clajs, 
For veſſels in common, which are neither too full nor too ſharp, ay 
are generally gur Mediterranean traders, eſpecially the larger ſort, the 


diviſop 


— 


"XX 


= my 


— 


7 3 = 


* 
— —ö 


— — 


Ps 
F = 4 \ aSE 
Cn... 


« 
2 
OC — 2 


— 4 


by the diſcharging line 120. 
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diviſor for the immeriing height is 112 ; by the loading line 1013 and 


h th Claſs. 
Veſſels which are a little ſharper, and yachts in common, which are 


rather broad, but their ſides all along poſſeſſing a deal of curvity 


and not very ſharp at the ends, the diviſor for the whole immerſing 


Height is 115; by the loading line 102; and by the diſcharging 


line 124. 
e n Jvd 6th Claſs. 
Veſſels that are ſharper than in common, the diviſor for the whole 
immerſing height is 118 by the loading line 103 and by the diſcharg- 


ing line 128, | 
7th-Cloſs. 
Veſſels which are very ſharp fore and aft, as are our brigantines and 
ſchooners, the diviſor for the whole immerſing height is 122; by 
the loading line 104; and cloſe by the diſcharging line 133. 


To facilitate the foregoing rules, I ſhall here give the diviſors at one 
view 1n the following order : 


ier 


To whatſfFor the Number of Number of 
Class be- whole Im [|Lafts cloſe [Laſts cloſe 
longing. merſing to the Load- |to the Diſ- 
Height. ing Line, charging 
Line. 
a 104 98 108 
2 | 208 99 114 
3 110 100 117 
4 112 101 120 
5 115 102 124 
| 6 | 118 103 128 
; * 1 122 104 133 


8 Mode of applying the toregoing, viz. 


Suppoſe a veſſel's extreme length from ſtem to ſtern by the load- 
ing line to be 132 feet, its extreme breadth without, cloſe under 
the lower wale, 55 feet, or depth when empty aft 11,25 feet, and fore 
9 feet, but that the loading line or depth in the water when loaded = 


19 re; ſeet, and fore = 18 feet; ſubtract 11,25 from 19,25, remains 8 feet; 


ſubtract 9 from 18, remains g feet. . 8 and g added together make 17 


Half of which. 8, 5, is the whole immeriing height which is to be im- 


merſed in the water, 
Multiply the Length 134 
by the Breadth 34 


— — 


536 
402 


——ä——ä — 


4556 


(87 


Multiply this 4555 
dy the immerſing Height 5 5 


re _ 
ty | | . 236448 
— 38726,0 
* If the veſſel ſhould come under the denomination of the 4th 
Claſs, with regard to fullneſs and ſharpneſs, then the divifor toc 
ble the whole immerſing height is: 112 
2 112) 38726(345 vb. lats; 
33 ; 
nd 512 
by 448 
ne 646 
560 
= 
which is what the veſſel would carry, if every-thing belonging to 
the veſſel and crew were on board. But if on examination it is found 
that the proviſion, water, and wood for. the voyage, are wanting, 
as alſo a 16 inch cable, the beſt bower of about 9 + ſkeppund, 
and eight 4 pounders with their carriages, &c. and all the fails; 
The. different weights of theſe articles, agreeable to regulation, 
are 
For Proviſion, water, &c, = - 10k laſts; 
Cable = 20 ſkeppund; 
Anchor 53 94 ditto 
Eight four-pounders 48 ditto ; 
Sails - - 14 ditto; 
; Skeppund 911 is =- $5.3, laſts; 
40 — — 5 
der f Together 15 53, 
ore — 
= Laſts aſcertained - 345 w 5 
et; 15 158 
177 
m- Remain about 350 laſts; 
which is what this veſſel can carry when deep. 
Aft 19 4 feet 
and Fore 18 ditto, 


To find how many laſts are requiſite to ſink the veſſel down at 
the beginning, or at the cloſe of the loading; | 
The diviſor for the diſcharging line, or when the veſſel lies empty, is. 
for the 4th Claſs put down to 120 ; and for the loading line 101, 
The length and breadth multiplied by one another, divide by 
ply 120 ; „ 
120 


—— 


— — 


—— — 2 TD Ca 


| 


( 88 ) 


220)4556( = 38 laſts ; 
36 | 


— 


95 Ry 
therefore 38 laſts are requiſite to ſink the veſſel down one foot at 


the commencement of the loading. 
Divide alſo 4556 by 101. 
| 101)4556(= 45 ler laſts; 
404 


51 6 5 

585 
| 11 
therefore 45 , laſts are requiſite to ſink the veſſel down one food at the 
Clofe of the loading, or when down near to the loading line. | 

Suppoſe that this ſhip or a. ſimilar one has the bottom ſo con- 

ſtructed, that it cannot lie ſtraight on the water without ballaſt, or ſome 
other weight in the hold, it muſt then be meaſured when the ſame is on 
board; and ſuppoſe that-it' then lies deep aft 13,38 feet, and fore 10,79 
feet, its depth fore and aft when loaded as before, therefore 13,38 from 


19,25 is 5,87, and 10,79 from 18 is 7,21 : add 5,87 and 7,21 gives 13,08, 


the half of which, 6,54 feet, is the whole immerſing height. 
Now as length and breadth are ſuppoſed to be the ſame, therefore 
multiply 4556 by 6,54. 
5 4556 
0,54 


— — — 


18224 
22780 


27336 


29796,24 
As the veſſel is conſidered under the ſame Claſs as before, uſe 
therefore the ſame diviſor, that is, 112. 
112)2979g6,24(2606,03 laſts 
224 


676 
| 672 
with every thing thereunto belonging, as alſo the ballaſt, 
It now remains to know the weight of the ballaſt, For that 
purpoſe, take on board ſo much of the cargo, of iron, boards, and 
other things, that the veſſel] may not overſet when the ballaſt is 
taken out.—Suppoſe now, that what has been taken on board, 
of the cargo, ſinks her down = 13,25 and 11,24. Now when 


the ballaſt is taken out, the depth aft is 11,1 feet, and fore — 
8 ee 


| 
£ 
I 
| 


uſe 


( 8 ) 


feet : ſubtract 11,1 from 13,25, remains 2,t5 feet, which the veſ- 
ſel is lightened aft by taking out the ballaſt : ſubttact 10 from 11,24 
remains 1,24, which the veſſel is lightened fore : add 6,15 and 1,24 
together, make 3,39, the half of which is 1,69; which is the 
height that the vellel is lightened by taking out the ballaſt. Multiply 
4550 by 1,69, 5 


4556 
1,69 
41004 
27330 
4550 
699,64 : 
Divide this by 120, A 
12,0)7699,64(64 75 laſts; 
72 
49 
48 


I 
which is the weight of the ballaſt: and when to this are added 


.the before 265,03 


64,16 . © 


make 330, 19 laſts ; 
which is as before this veſſel's burthen. 

The foregoing method with reſpe& to meaſuring and calculat- 
ing, and to form a proper idea with regard to veſſels fulneſs and 
ſharpneſs, depends chiefly on practice, and to pay attention to the 
greater or leſs continuance of breadth ; fo that although a veliel 
may appear full fore and aft, its fullneſs ought to be conlidered 
lels, when the midſhip body does not continue far fore and aft, and in 
conſequence to judge with propriety to wh..t Claſs ſhe belongs, 
ſo as to fix on a ſuitable diviſor. 

II. What the Cuſtom houſe Officers ought to pay attention to 
at the loading and diſcharging of vellels, 

From a veſſel's ſituation when loaded it is known if it has more 
or leſs on board than the burthen mentioned in the ſhip's regiſter ; 
becauſe if the loading marked in the resiſter is below the turface 
of the water, it has then more on board; and if above the ſurface, 
it has leſs than contained in the regiſter. As there may be a 
difference of 3 or 4 laſts in 100 laſts, owing perhaps to the mea- 
ſurer's want of ſkill, eſpecially if a new beginner, and before he 
is well verſed in his duty. 3 

It has therefore been thought proper to remedy this evil by making 
an allowance in favour of the owner, viz. 


Vor, II. PAx T iii, * On 


( 90) 
On veſſels of 500 laſts burthen 16 laſts : 


450 ditto —— — 14 ditto; 
400 ditto 12 ditto; 
350 ditto —— o ditto; 
Zoo ditto —  Y ditto; 
250 ditto —— ——— —— 7 ditto; 
200 ditto — — 60 dt; 
I50 ditto — — ʒ ditto; 
I oo ditto — — to; 
75 Uitto. — At; 
FO ditto — Z ditto; 
25 ditto 1 ditto; 


or 3 per cent. on the whole burthen, which occaſions the loading line 
expreſſed in the regiſter to appear a litde below the ſurface of 
the water, but the veſlel is nevertheleſs conſidered of the burthen 
expreſſed in the regiſter, For example, If the already-mentioned 
veſſel ſhould be ſo deep loaded that the expreſſed loading line is 
half a foot below the ſurface of the water, it has then certainly 
greater burthen on board than what anſwers to 330 laſts z becaule 
it will be found on examining the foregoing calculations, that it 
requires 45 laſts to preſe it down one foot, half of which is 22 
laſts, requiſite to preſs it down half a foot: as a remedy 9 laſts 
are allowed; therefore the veſſel has certainly 1375 laſts more on 
board than expreſſed in the regiſter. | 

If it be required to know what quantity of ſundry commodities 
anſwers to the burthen of 224 laſts, it is neceſſary to know, that 
a laſt is equal to 17 barrels Government pitch, or 15 barrels Finland 
tar, or 15 barrels Cagliari falt, or 164 barrels St. Ube's ſalt, or 
1; fathom ſound birch wood, .&c. 

From the following Table 'it appears how many dozen of deals of 
different forts are equal to a laſt when not too green. 


Inches Alnar“ Dozen per Laſt and Thickneis in Inches. , 
Broad. Length I Inch. 1% Inch. 14 Inch. | 14 Inch. 2 Inches. 
8 9 6 181 doz. 144 doz. 12 doz. 104 doz. o doz. 

27 1157 125 703 9 5 

91 6 [167 134 11 93 8 

9 114 94 8 7 

Mg, 0 k 7 112 9; on T3 

FFF ie 83 74 63 

. 3 » I 2 

17 6 133 EY 9. 74 | 07 

7 1872 95 72 ors $2 

' - 3 
123 | 6 1124 95 85 7 64 
E vs 7 6 2 


A palm Rof12's ſtone, 4 alns in ſquare, and 3 alns high, weighs 
newly ico ixeppund iron weight. 


* Swediſh Fils, or 231 Engliſh feet. 


Therefore 


„„ 


Therefore 223 laſts in weight are equal to 382 barrels Government 
pitch, 337 barrels of tar, 37 fathom birch wood, and to gr 
dozen deals of 7 alnars length, 14 inches thickneſs, and 10 inches 
breadth. 


The quantity of goods taken out of a veſſel may eaſily be known by 
the above Tables. : ; 

For inſtance, if a veſſel is become half a foot lighter at any time du- 
ring the diſcharging of half the cargo, and it is found by the 
rule page 74 that the weight taken out is equal to 21 laſts; if 
Cagliari ſalt has been diſcharged, then have (as 15 barrels make 
a laſt) 315 barrels been diſcharged. In like manner if the veſſel 
during the courſe of taking in the fame half of her cargo has 
een preſſed down half a foot, then in the ſame manner may be 
calculated that a burthen of 21 laſts has been taken on board ; 
and if tar, 315 barrels are taken: if the cargo conſiſts of deals, 
as for example of 7 yards length, 14 inch thick, and of ſundry 
breadths, then has about 200 dozen been taken on board, and 
ſo on. 


It ſometimes happens, that a veſſel is loaded deeper than or- 


dinary, ſuppoſe halt a foot deeper than the loading line, and con- | 


ſcquently has taken in 224 laſts more than contained in the regiſter ; 
neverthcleſs, ſhe ought not to be called of 352 laſts burthen, but 
remain of 330 laſts: it is only requiſite to take notice how much deep- 
er the ſw'ms than what the regiſter expreſſes ; as at another time ſhe 
may happen not to be loaded up to the determined water- line. In the 
autumn, and when ſqually weather is expected, it is not cuſtomary to 
load ſo deep as in the ſpring and ſummer, 


END OF PART THE THIRD OF vox. 
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